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AUTHOR*S PREFACE 


TO THE 

FIRST EDITION. 


It i \ not without diffidence that I present to the public a 
series of papers which took their origin in the presence of 
natural scenes of grandeur or of beauty, — on tlje Ocean, in 
the forests of the Orinoco, in the Steppes of ‘Venezuela, 
and in the mountain wildernesses of Peru and Mexico. 

• * r' 

Detached fragments were written down oh the spot and at 
the moment, and were afterwards moulded, into a whole. 
The view of Nature on an enlarged scale, the display of the 
concurrent action of various forces or powers, and the 
renewal of the enjoyment which the immediate prospect of 
tropical scenery affords to sensitive minds, are the objects 
which I have proposed to myself. According to the design 
of my work, whilst each of the treatises of which it consists 
should form a whole complete in itself, one common 
tendency should pervade them all. Such an artistic and 
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PREFACE TO THE FIRST EDITION. 


literary treatment of subjects of natural liistory is liable to 
difficulties of composition, notwithstanding the aid which it 
derives from the power and flexibility of our noble language. 
The unbounded riches of Npture occasion an accumulation 
of separate images ; and accumulation disturbs the repose 
and the unity of impression which should belong to the 
picture. Moreover, when addressing the feelings and 
imagination, a firm hand fe needed to guard the style from 
degenerating into an undesirable species of poetic prose. 
But I need not here describe more fully dangers which 
I fear the , following pages will shew I have not always 
succeeded in avoiding* 

Nevertheless, notwithstanding faults which I can more 
^ily perceive ithan amend, T venture to hope that these 
descriptions of the varied Aspects which Nature assumes in 
distant lands, may impart to the reader a portion of that 
enjoyment which is derived from their immediate contem- 
plation by a mind susceptible of such impressions. As this 
enjoyment is enhanced by insight into the more hidden 

t 

connection of the different powers and forces of nature, 
I have subjoined to each treatise scientific elucidations and 
additions. 
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Throughout the entire work I have sought to indicate 
the unfailing influence of external nature on the feelings, 
the moral dispositions, and the destinies of man. To minds 
oppressed with the cares or thfe sorrows of life, the soothing 
influence of the contemplation of nature is peculiarly 
precious; and to such these pages are more especially 

dedicated. May they, "escaping from the stormy waves 

. . . • . . 

of life,^^ follow me in^spirit with willing steps to the recesses 
of the primeval forests, over the boundless surface ot the 
Steppe, and to the higher ridges of the Andes. To them 
is addressed the poet's voice, in the sentence of the 
Chorus — 

“ Auf den Bergen ist Freiheit ! Der Hauch der Griifte 
Steigt nicht hinauf in die reinen Liifte; 

Die Welt ist vollkommen uberall. 

Wo der Mcnsch nicht hinkomrat mit seiner QuaL’* 




AUTHOR’S PREFACE 


TO THE 


SECOND AND THIRD EDITIONS. 


The twofold aim of the present work (a carefully prgpared 
and executed attempt to enhance the enjoyment of Nature by 
animated description^ and at the same time to increase in 
proportion to the state of knowledge at the time the reader^s 
insight into the harmonious and concurrent action of different 
powers and forces of Nature) was pointed out by me nearly 
half a century ago in the Preface to the First Edition. In 
so doing, I alluded to the various obstacles which oppose a 
successful treatment of the subject in the manner designed. 
The combinafion of a literary and of a purely scientific 
object, — ^the endeavour at once to nnterest and occupy the 
imagination, and to enrich the mind with new ideas by the 
augmentation of knowledge, — renders the due arrangement 
of the separate parts, and the desired unity of composition, 
difficult of attainment. Yet, notwithstanding these dis- 



XU PREFACE TO THE SECOND AND THIRD EDITIONS. 

advantages, the public have long regarded my imperfectly 
executed undertaking with friendly partiality. 

The second edition of the " Ansichten der Natur^^ was 
prepared by me in Paris in 1826 ; and at the same time two 
fresh treatises were added, — one an Essay on the Structure 
and mode of Action of Volcanoes in different regions of the 
earth ; and the other on the Vital Power,”’ bearing the 
title Lebenskraft, oder der rhodische Qenius.^' During 
my long stay at Jena, Schiller, in the recollection of his 
youthful medical studies, loved to converse with me on 
physiological subjects; and the considerations in which I 
was then engaged on the muscular and nervous fibres when 
excited by contact with chemically different substances, often 
gave a more specific and graver turn to our discourse. The 
Rhodian Genius” was written at this titne : it appeared 
first in Schiller^s “Horen,”' a periodical journal; and it was 
his partiality for tins little work which encouraged me to 
allow it to be reprinted. My brother, in a letter forming 
part of a collection which has recently been given to the 
public (Wilhelm von HumboldPs Briefe an eipe Preundin, 
Th. Uf S. 39), touches tenderly on the subject of the memoir 
in question, but adds at the same time a very just remark : 
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" The development of a physiological idea is the object of 
the entire treatise; men were. fonder at that time than they 
would now be of such semi-poetic clotiiingypf severe scientific 
truths/^ 


In my eightieth year^ 1 am the 

satisfaction of completing, a thir^ edithni of 
moulding it entirely afresh to meet fee reqnirememts of the 
present time. Almost all the eei^tifie Elucrdhtion^ or 
Annotations have been either enhwgj^ or by new 

and more comprehensive • i^4ave h<^#; that 
volipnes might tend to ine^e: and cherife a love for the 
study of Nature, by bringing together in a small spaee the 
results of careful observation on the most varied subjects^ 
by showing the importance pf exaet numerical data, and the 
use to be made of them by.weli^nsidered’ arrangement and 
comparison j and by opposing the dogmatic half-knowledge 
and arrogant s&^ticism which have long too much prevailed 
in what are called the higher circles of society. 

The expedition made by Ehrenberg, Gustav Rose, and 
myself, by the command of the Emperor of Russia, in 1829, 
to Northern Asia (in the Ural and Altai mountains, and ou 
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the shores of the Caspian Sea), falls between the period of 
publication of the second and third editions. This expedi- 
tion has contribute liiSterially to the enlargement of my 
views in all that regards the form of the surface of the earth, 
the direction of mountain-chains, the connection of steppes 
ahddteerts with eadh other, and the geographical distribution 
of plants in relation to ascertained conditions of tempera- 
ture. The long subsisting want of any accurate knowledge 
on th^ subject of the grCat snow-covered inountain-chains 
which are situated betWeeh the Altai and the Himalaya (i. e, 
the Thian-schan and the Kuen-ltln), and the ill-judged 
neglect of Chinese authorities, have thrown great obscurity 
around the geography ef Central Aria, and hate allowed 
iSiagination to be substituted for the results of observation 

which have obtained extensive circulation. In the 

- . ^ 

course of the last few months' the hypsometrical comparison 
of the culminating summits of the two continents has almost 
unexpectedly received important corrections ^d additions, of 
which I hasten to avail myself. (Vol. i. pp.57-58,and 92-93.) 
The determinations of the heights of two mountains in the 
eastern chain of the Andes of Bolivia, the Sorata and the 
Illimani, have been freed from the errors which had placed 
those mountains above the Chimborazo, but without as yet 
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XV 


altogether restoring to the latter with certainty its ancient 
pre-eminence among the snowy summits of the New World. 
In the Himalaya the^ recently executed trigonometrical 
measurement of the Kinchinjiuga (28178 English feet) places 
it next in altitude to the Dhawalagiri, a new and more exact 
trigonometrical measurement of which has also been recently 
made. 

For the sake of uniformity with the two previous edjfions 
of the Ansichten der Natur," I have given the degrees of 
temperature in the present wdrk (unless where expressly 
stated otherwise) in degrees of Beaumuris scale. The linear 
measures are the old French, in which the toise equals six 
Parisian feet. The miles are geographical^ fifteen to a degree 
of the equator. The longitudes are reckoned from the 
Observatory at Paris as a first meridian. 


Berlin, 1849. 




NOTE BY THE TRANSLATOR. 


In the translation the temperatures are given in degrees of 
Fahrenheit, retaining at the same time the original figures in 
fieaumur^s scale. In the same manner the measures are 
given in English feet, generally retaining at the same time 
the original statements in Parisian or French feet or toises, a 
desirable precaution where accuracy is important. The Iniles 
are given in geographical miles, 00 to a d^ree, but in this 
case the original figures have usually been omitted, the con- 
version being so simple as to render the introduction of error 
very improbable. In a very few instances English miles^^ 
appear without any farther epithet or explanation; these 
have been taken by the author from English sources, and 
may probably signify statute miles. Tlie longitudes from 
Greenwich are substituted for those from Paris, retaining in 
addition the original statement in particular cases. 
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ASPECTS OF HATURE 


IN 

DIFFERENT LANDS AND DIFFERENT CLIMATES. 


STEPPES AND DESERTS. 

A WIDELY extended stod apparently interminable plain stretches 
irom the southern base of the lofty granitic crest, which, in 
the youth of our planet, when the Caribbean gulf w as formed, 
bra\ed the invasion of the waters. On quitting the moun- 
tain valleys of Caraccas, and the i&land-sludded lake of 
Tacarigua (^) whose surface reflects the stems of plantains 
and bananas, and on leaving behind him meads adorned 
with the bright and tender green of the Taliitian sugar cane 
or the darker verdure of the Cacao groves, the traveller, 
looking southward, secs unroll beforcp him Steppes receding 
until they vanish m the fer horizon. 

Fresh from the richest iuxunance of organic life, he treads 
at once the desolate margin of a treeless desert. Neither 
hill nor cliff rises, like att island in theY)jf5^n, to break the 
uniformity of the bouncBess ; only here and there 
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broken strata of limestone, several hundred square miles in 
extent, appear sensibly higher than the adjoining parts. 

Banks'^ (2) is the name given to thetn^by the natives ; as 
if Ifingnnge instinctively recalled the more ancient condition 
of the globe, when those ^levations were shoals, and the 
Steppes themselves were the bottom of a great Mediterranean 
sen. 

Even at the present time nocturnal illusion still recalls 
tliese images of the past. When the rapidly rising and 
descending constellations illumine the margin of the plain, 
or when their trembling image is repeated in the lower 
strataim of undulating vapour, we seem to see before us a 
shoreless ocean. {^) Like the ocean, the Steppe fills the 
mind with the feeling of infinity; and thought, escaping 
from the visible impressions of space, rises to contemplations 
of a higher order. Yet the aspect of the clear transparent 
mirror of the oct an, with its light, curling, gently foaming, 
sportive waves, cheers the heart like that of a friend ; but 
the Stcp])e lies stretched before us dead and rigid, like the 
stony crust (4) of a desolated planet. 

In every zone nature presents the phenomena of these 
great plains : in each they have a peculiar physiognomy, 
determined by diversity of soil, by climate, and by elevation 
above the level of the gea. 

In northern Europe, the Heaths, which, covered with a 
single race of plants repelling all others, extend from the 
point of Jutland to the mouth of the Scheldt, may be re- 
garded as true Steppes, — but Steppes of small extent and 
hilly surface, if compared with the Llanos and Pampas of 
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South Qr even with the Prairies of the Missouri (*) 

and the Barrens of the Coppermine river, ^here range 
countless herds of the shaggy buffalo and musk ox. 

A grander and severer aspect characterises the plains of 
the interior of Africa. Like t^e wide expanse of the Paciiic 
Ocean, it is only in recent times that attempts have been 
made to explore them thorougldy. They are parts of a sea 
of sand, which, stretching eastward, separates fruitful regions 
from each other, or encloses them like islands ; as where the 
Desert,near the basaltic mountaii^ of Ilarudsh, (®) surrounds 
the Oasis of Siwah rich in date trees, and in which the ruins 
of the temple of Ammon mark the venerable site »f an 
ancient civilisation. Neither dew nor rain bathe these 
desolate plains, or develope on their glowingii surface the 
germs of vegetable life; for heated columns of air, every 
where ascending, dissolve the vapours, and disperse each 
swiftly vanishing cloud. 

Where the Desert approaches the Atlantic Ocean, as be* 
tweeii the Wadi Nun and Cape Blanco, the moist sea air 
j)ours in to supply the void left by these upward currents. 
Tlie mariner, steering towards the mouth of the Gambia 
through a sea covered with weed, when suddenly deserted 
by the cast trade wind of the tropics, (7) infers the vicinity 
of the widely extended heat-radiating tlesert. Herds of ante- 
lopes and swift-footed ostriches roam tlirough these vast 
regions ; but, witli tlie exception of the watered Oases or 
islands in the sea of sand, some groups of which have 
recently been discovered, and whose verdant shores are 
frequented by nomade Tibbos and Tuaricks, (®) the African 
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Desert must be regarded as uninhabitable by man. The 
more civilised nations who dwell on its borders only venture 
to enter it periodically. By trading routes, which have 
remained unaltered for thousands of years, caravans traverse 
the long distance from Ta^ilct to Tiinbuctoo, and from 
Moorzouk to Bomou; adventurous undertakings, the possi- 
bility of which depends upon the existence of the camel, 
the ship of the deserV^ (9) as it is called in the traditionary 
language of the eastern world. 

These African plains occupy an extent nearly three times 
as great as that of the neighbouring Mediterranean sea. 
They*^re situated partly within, and pai-tly in the vicinity 
of the tropics ; and on this situation their peculiar character 
depends. Iirthe eastern part of the old continent, the same 
geognostic phenomenon occurs in the temperate zone. On 
the plateaux of central Asia, between the gold mountains or 
the Altai and the Kuen-lun, from the Chinese wall to . 
beyond the Celestial mountains, and towards the sea of Aral, 
there extend, through a length of many thousand miles, the 
most vast, if not tlic most elevated. Steppes on the surface 
of the globe. I have myself had the opportunity, fully 
thirty years after my South American journey, of visiting a 
portion of them ; namely, the Calmuck Kirgliis Steppes be- 
tween the Don, the V'olga, the Caspian, and the Chinese 
lake Dsaisaiig, being an extent of almost 2800 geographical 
miles. 

These Asiatic Steppes, which are sometimes hilly and 
sometimes interrupted by piue forests, possess (dispersed 
over inem in groups) a far more varied vegetation than that 
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of the JLlaiios and Pampas of Caraccas and Buenos Ayres. 
The finest part of these plains, which is inhabited by Asiatic 
pastoral tribes, is adorned with low bushes of luxuriant 
white-blossomed Eosacese, and with FritiUarias, Tulips, and 
C)"pripedias. 

As the torrid zone is characterised on the whole by a dis- 
position in all vegetation to become arborescent, so some of 
the Asiatic Steppes in the temperate zone are charac- 
terised by the great height attained by flowering herbaceous 
plants, Saussureas and other Synantherse, and Papilionaceae 
especially a host of species of Astragalus. In traversing 
patliless portions of these Steppes, the traveller, seafed in 
the low Tartar carriages, sees the thickly crowded plants 
bend beneath the wheels, but without rising up cannot look 
around liim to see the direction in which he is moving. 
Some of the Asiatic Steppes are grassy plains ; others are 
covered with succulent, evergreen, articulated soda plants : 
many glisten from a distance with flakes of exuded salt which 
cover the clayey soil, not unlike in appearance to fresh fallen 
snow. 

These Mongolian and Tartarian Steppes, interrupted fre- 
quently by mountainous features, divide the. very ancient 
civilisation of Thibet and Hindostan from the rude nations 
of Northern Asia. They have in vafious ways ex&cised an 
important influence on the changeful destinies of man. 
They have compressed the population towards the south, 
and have tended, more than the Himalaya, or than the snowy 
mountains of Srinagur and Qhorka, to impede the intercourse 
of nations, and to place permanent limits to the extension 
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of milder manners, and of artistic and intellectual cultivation 
in northern Asia. 

But, in the liistory of the past, it is not alone as an 
opposing barrier that we must regard the plains of Central 
Asia ; more than once they have proved the source from 
whence devastation has spread over distant lands. The 
pastoral nations of these Steppes, — Moguls, Getse, Alani, 
and Usuni,— have shaken the world. As in the course of 
I)a3t ages, early intellectual culture has come like the 
cheering light of the sun from the East, so, at a later period, 
froii\, the same direction barbaric rudeness has threatened 
to overspread and involve Europe in darkness. A brown 
pastoral race,, (^')ofTukiuish or Turkish descent, theHiongnu, 
dwelling in tents of skins, inhabited the elevated Steppe of 
Gobi. Long terrible to the Chinese power, apart of this 
tribe was driven back into Central Asia. The shock or im- 
pulse thus given passed from nation to nation, until it 
reached the ancrent land of the Einiis, near the Ural moun- 
tains. From thence, Huns, Avari, Ghazar6s, and various 
admixtures of Asiatic races, broke forth. Armies of Huns 
appeared successively on the Yolga, in Pannonia, on the 
Marne, and on the Po, desolating those »fair and fertile 
fields wlpch, since the time of Anterior, civilised man had 
adorned with monument after monument. Thus went 
forth from the Mongolian deserts a deadly blast, which 
withered on Cisalpine ground the tender long-cherished 
flower of art. 

From the salt Steppes of Asia, from the European Heaths 
smiling in summer with their purple blossoms rich in honey. 
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and from the arid Deserts of Africa devoid of all vegetation, 
let us now return to those South American plains of which 
I have already began to trace the picture, albeit in rude 
outlines. 

The interest which this picthre can offer to the beholder 
is, however, exclusively that of pure nature. Here no 
Oasis recalls the memory of earlier inhabitants; no carved 
.stone, jiQ ruined building, no fruit tree once the care of 
the cultivator but now wild, speaks of the art or industry of 
former generations. As if estr&nged from the destinies of 
mankind, and riveting attention solely to the present mo- 
ment, this corner of the earth appears as a wild theatfb for 
the free development of animal and vegetable life. 

The Steppe extends from the Caraccas coasf chain to the 
forests of Guiana, and from the snowy mountains of Merida 
(on the slope of which the Natron Lake Urao is an object of 
superstitious veneration to the natives,) to the great delta 
formed by the Orinoco at its mouth. To the south-west 
a branch is prolonged, like an arm of the sea, beyond 
the banks of the Meta and Vichada to the unvisited 
sources of the Guaviare, and to the lonely mountain to 
which the exaited fancy of .the Spanish soldiery gave the 
name of Paramo de la Suma Paz — ^tbe seat of perfect peace. 

This Steppe occupies a space of 1ft, 000 (250,000 English) 
square miles. It has often been erroneously described as 
running uninterruptedly, and with an equal breadth, to the 
straits of Magellan, forgetting the forest-covered plain of 
the Amazons which intervenes between the grassy Steppes 
of the Apure and those of the river Plate. The Andes of 
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Cochabamba, and the Brazilian group of 'mountains, send 
forth, between the province of Chiquitos and the isthmus 
of Villabclla, some detached spurs, which advance, as it 
were, to meet each other. A narrow plain connects 
the forest lands of the Amazbns with the Pampas of Buenos 
Ayres. The latter far surpass the Llanos of Venezuela in 
area; and their extent is so great that while their northern 
margin is bordered by palm trees, their southern extremity 
is almost continually covered with ice. 

The Tuyu, which resembles the Cassowary (the Struthio 
rhea), is peculiar to thes^ Pampas, which are also the haunt 
of troops of dogs descended from those introduced by the 

colonists, but which have become completely wild, dwelling 
together in subterranean hollows, and often attacking with 
blood-thirsty mge the human race whom their progenitors 
served and defended. 

Like the greater portion of the desert of Sahara, the 
northernmost of the South American plains, the Llanos, are 
in the torrid zone : during one half of the year they are 
desolate, like the Lybian sandy waste ; during the other, 
they appear as a grassy plain, resembling many of the Steppes 
of Central Asia. (^7) 

It is a highly interesting though difficult task of general 
geography to compare*" the natural conditions of distant 
regions, and to represent by a few traits the results of this 
comparison. The causes which lessen both heat and dry- 
ness in the New World (^®) are manifold, and in some 
respects as yet only partially understood. Amongst these 
may be classed the narrowness and deep indentation of the 
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American land in the northern part of the torrid zone, where 
consequently the atmosphere, resting on a liquid base, does 
not present so heated an ascending current ; — the extension 
of the continent towards the poles ; — the expanse of ocean 
over which the trade-winds sw^p freely, acquiring thereby 
a cooler temperature ; — the flatness of the eastern coasts 
currents of cold sea-water from tlie antarctic regions, which, 
coining from the south-west to the north-east, first strike 
the coast of Chili in the parallel of 35° south latitude, and 
advance along the coast of Peru^s far north as Cape Parifia, 
and then turn suddenly to the west ; — the numerous lofty 
mountain chains rich in springs, and whose snow-clad *sum- 
mits, rising high above all the strata of clouds, cause 
descending currents of cold air to roll down thefr declivities ; 
— the abundance of rivers of enormous breadth, which, after 
many windings, seek the most distant coast; — Steppes which 
from not being sandy are less susceptible of acquiring a high 
degree of heat, — impenetrable forests occupying the alluvial 
plains situated immediately beneath the equator, protecting 
with their shade the soil beneath from the direct influence 
of the sunbeams, and exhaling in the interior of the country 
at a great distance from the mountains and from the ocean 
vast quantities of moisture, partly imbibed and partly 
elaborated : — all these circumstance^ afford to the flat part 
of America a climate which by its humidity and coolness 
contrasts wonderfully with that of Africa. It is to the same 
causes that we are to attribute the luxuriant vegetation, the 
magnificent forests, and that abundant leafiness by which 
the new continent is peculiarly characterised* 
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If, therefore, one side of our planet has a inoister atmo- 
sphere than the other, the consideration of the present 
condition of things is amply sufficient to explain the problem 
presented by this inequality. The physical inquirer needs 
not to clothe the explanation of these phenomena in a 
mantle of geological myths. He needs not to assume that 
on our planet the harmoniotis reconciliation of the destructive 
f^onflict of the elements took place at different epochs in the 
eastern and the western hemispheres ; or tliat America emerged 
later than the other parts of the globe from the chaotic 
watery covering, (^9) as an island of swamps and marshes 
tenanted by alligators and serpents. 

There is, indeed, a striking similarity between South 
America and the southern peninsula of the old continent in 
the form of the outline and in the direction of the coasts; 
but the nature of the soil, and the relative position of the 
neighbouring masses of land, produce in Africa that extra- 
ordinary aridity which over an immense area checks the 
development of organic life: Four-fifths of South America 
are situated on the southern side of the equator; or 
in a hemisphere which from the greater proportion of sea 
and from other causes is cooler and moister than our» 
northern half of the globe, {^) to which the larger part of 
Africa belongs. The breadth of the South American Steppe, 
measured from east to west, is only a third of that of the 
African Desert. The Llanos receive the influence of the 
tropical sea wind, while the African Deserts, being situated 
in the same zone of latitude as Arabia and the south of 
Persia, are in contact with strata of air which have blown 
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over warm heatf-radiating continents. The venerable and 
only lately aj)preciated father of liistory, Herodotus, in 
tne true* spirit of an enlarged view of nature, described 
the Deserts of northern Africa, of Yemen, of Kerman and 
Mekran (the Gedrosia of tho Greeks), and even as far as 
Moultan, as forming a single connected sea of sand. 

In addition to the action of these hot winds, there is (so 
far as we know) an absence or comparative paucity in Africa 
of large rivers, of widely extended forests producing coolness 
and exhaling moisture, and of tefty mountains. Of moun- 
tains covered with perpetual snow, we know only the 
western part of the Atlas, (^2) whose narrow range,* seen 
in profile from the Atlantic, appeared to the ancient 
navigators when sailing along the coast •as a single 
detached lofty sky-supporting mount. The eastern pro- 
longation of the chain extends nearly to Dakul, where 
Carthage, once mistress of the seas, now lies in mouldering 
ruins. As forming a long extended coast-chain, or Gmtulian 
rampart, the eflFect of the Atlas range is to intercept the cool 
north breezes, and the vapours which ascend from the 
Mediterranean. 

The Mountains of the Moon, Djebel-al-Komr, (23) 
(fabulously represented as forming part of a mountainous 
parallel extending from the high plateaux of Habesh, an 
African Quito, to the sources of the Senegal), were supposed 
to rise above the limit of perpetual snow. The Cordillera 
of Lupata, which extends along the eastern coast of 
Mozambique and Monomotapa, as the Andes along the 
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western coast of Peru, is believed to be Covered with pem 
petual snow in the gold districts of Machinga and Mocanga. 
But all these mountains, with the abundant waters to which 
they give rise, are far remote from the immense Desert which 
stretches from the southerni declivity of the Atlas to the 
Niger. 

Possibly, however, all the causes of heat and dryness 
which have been enumerated may have been insufficient to 
transform such considerable parts of the African plains into 
a dreadful desert, without the concurrence of some revolution 
of nature, — such, for instance, as an irruption of the ocean, 
whereby these flat regions may have been despoiled of their 
coating of vegetable soil, as well as of the plants which it 
nourished. « Profound obscurity veils the period of such an 
event, and the force which determined the irruption. Perhaps 
it may have been caused by the great rotatory enrrenP^ 
(2^^) which sends the warmer water of the Mexican gulf over 
the banks of Newfoundland and to the shores of the old 
continent, and causes West India cocoa-nuts and other 
tropical fruits to reach the coasts of Ireland and Norway. 
There is still at least at the present time, an arm of this 
current directed from the Azores to the south-east, which 

o 

sometimes produces disasters by carrying ships upon the 
west coast of Africa, which it strikes at a part lined by 
sand-hills. Other sea coasts (I particularly recall that of 
Peru between Amotape and Coquimbo) shew that in these 
hot regions of the earth, where rain never falls and where 
neither Lecideas nor other Lichens germinate, centuries 
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and perhaps thousands of years may ‘elapse before the 
moveable sand can afford to the roots of plants a secure 
hblding plaeee. 

These considerations are sufficient to explain why, with 
an external similarity of form/ Africa and South America 
present so marked a difference of character both in respect 
to climate and to vegetation. But although the South 
American Steppe is covered with a thin coating of mould or 
fertile earth, and although it is periodically bathed by rains> 
and becomes covered at such* seasons with luxuriantly 
sprouting herbage, yet it never could attract the surround- 
ing nations or tribes to forsake the beautiful mountain 
valleys of Caraccas, the margin of the sea, or the wooded 
banks of the Orinoco, for the treeless and. springless wilder- 
ness ; and thus, previous to the arrival of European and 
African settlers, tlie Steppe was almost entirely devoid of 
human inhabitants. 

The Llanos are, indeed, well suited to the rearing of cattle, 
but the care of animals yielding milk (26)* was almost un- 
known to the original inhabitants of. the New Continent. 
Hardly any of the American tribes have ever availed them- 
selves of the advantages wliich nature offered them in this 
respect. Ibe American race (which, with the exception of 
the Esquimaux, is one and the same from 65° North to 55° 
South latitude), ]ias not passed from the state of hunters to 
that of cultivators of the soil through the intermediate stage 
of a pastoral life. Two kinds of native cattle (the Buffalo 
and the Musk Ox) feed in the northern prairies of western 
Canada and the plains of arctic America, in Quivira, and 
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around the colossal ruins of tlie Aztec foifrrcss which rises 
in the wilderness, like an American Palmyra, on the solitary 
banks of the Gila. The long-horned Rocky Mountain Sheep 
abounds on the arid limestone rocks of California. The Vicunas, 
Huanacos, Alpacas, and Lamas, belong to Soutli America ; 
but the two first named of all these useful animals, t, e.y the 
Buffalo and the Musk Ox, have retained tlieir natural 
freedom for two thousand years, and the use of milk and 
cheese, like the possession and cultivation of farinaceous 
grasses, has remained*a distinguisliiiig characteristic of 
the nations of the old world. 

If*" some of the latter have crossed from northern Asia to 
the west coast of America, and if, keeping by preference to 
the cooler nvountain regions, they have followed the lofty 
ridge of the Andes towards the south, their migration must 
have taken place by ways in which they could not be accom- 
panied by their flocks and herds, or bring with them the 
cultivation of com. When the long shaken empire of the 
Hiongnu fell, may we conjecture that the movement of this 
powerful tribe may also have occasioned in the north-east of 
China and in Corea a shock and an impulse which may have 
caused civilized Asiatics to pass over into the new continent? 
If such a migration had consisted of inhabitants of the 
Steppes in which agriculture was not pursued, this hazardous 
hypotliesis (which has hitherto been but little favoured by 
the comparison of languages) would at least explain the 
striking absence of the Cereals in America, Possibly one 
of those Asiatic priestly colonies whom mystic dreams 
sometimes impelled to embark in long voyages, (of which 
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the history of the peopling of Japan (29) in the time of 
Thsinchi-huang-ti offers a memorable example), may have 
been driven by storms to the coasts of New California. 

If, then, pastoral life, that beneficent middle stage which 
attaches nomadic hunting hordes to desirable pastures and 
prepares them, as it were, for agriculture, has remained un- 
known to the aboriginal nations of America, this circum- 
stance sufficiently explains the absence of human inhabitants 
in the South American Steppes. This absence has allowed 
the freest scope for the abundant development of the most 
varied forms of animal life ; a development limited only by 
their, mutual pressure, and similar to that of vegetable life in 
the forests of the Orinoco, where the Hymeiiaea and the 
gigantic laurel are never exposed to the destructive hand of 
man, but only to the pressure of the luxuriant climbers 
which twine around their massive trunks. Agoutis, small 
spotted antelopes, cuirassed armadilloes, which, like rats, 
startle the hare in its subterranean holes, herds of l^y 
chiguires, beautifully striped viverrse which* poison the air 
with their odour, the large maneless lion, spotted jaguars 
(often called tigers) strong enough to drag away a young 
bull after killing him; — these and many other forms of 
animal life (39)*wander through the treeless plain. 

Thus almost exclusively inhabited, by these wild animals, 
the Steppe would offer little attraction or means of sub- 
sistence to those* nomadic native hordes, who, like the 
Asiatics of Hindostaii, prefer vegetable nutriment, if it were 
not for the occasional presence of single individuals of the 
fan palm, the Mauritia. The benefits of this life-supporting 



16 


STEPPES AND DESERTS. 


tree are widely celebrated; it alone, fromitlie mouth of the 
Orinoco to north of the Sierra de Imataca, feeds the un- 
subdued nation of the Guaranis. Wlicii this people 
were more numerous and lived in closer contiguity, not only 
did they support their huts cjn the cut trunks of palm trees 
as pillars on which rested a scaffolding forming the floor, 
but they also, it is said, twined from the leaf-stalks of the 
Mauritia cords and mats, wdiich, skilfully interwDven and 
suspended from stem to stem, enabled them in the rainy 
season, when the Delta i% overflowed, to live in the trees 
like the apes. The floor of these raised cottages is partly 
covered with a coating of damp clay, on which the women 
make fires for household purposes, — the flames appearing at 
night from ihe river to be suspended high in air. The 
Guaranis still owe the preservation of their physical, and 
perhaps also their moral, independence, to the half-submerged, 
marshy soil over which they move with a light and rapid 
step, and to their elevated dwellings in the trees, — a habita- 
tion never likely to be chosen from motives of religious 
enthusiasm by an American Stylites. (3^) But the Mauritia 
affords to the Guaranis not merely a secure dwelling-place, 
but also various kinds of food. Before the flower of the 
male palm tree breaks through its tender sheath, and only 
at that period of vegfjtable metamorphosis, the pith of the 
stem of the tree contains a meal resembling sago, which, 
like the farina of the jatropha root, is dried in thin bread- 
like slices. The fermented juice of the tree forms the sweet 
intoxicating palm wine of the Guaranis. The scaly fruits, 
which resemble in their appearance reddish fir cones, afford. 
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like tlic plaintaiii and almost all tropical fruits, a d'^ 
feicJit kind of nutriment, according as they are eaten aftei 
tlieir saccharine substance is fully developed, or in their 
earlier or more farinaceous state. Thus in the lowest stage 
of man^s intellectual development, we find the existence of 
an entire people bound up with that of a single tree ; like 
the insect which lives exclusively on a single part of a 
particular flower. 

Since the discovery of the New Continent, the Llanos 
have become habitable to men. Tn order to facilitate com- 
munication between the Orinoco country and the coasts, 
towns have been built here and there on the banks of the 
streams which flow through the Steppes. The rearing 
of cattle has began over all parts of these vhst regions. 
Huts, formed of reeds tied together with thongs and covered 
with skins, are placed at distances of a day^s journey from 
each other; iininbcrlcss herds of oxen, horses, and mules, 
estimated at the peaceful epoch of my journey at a million 
and a half, roam over the Steppe. The immense multiplica- 
tion of these animals, originally brought by man from the 
Old Continent, is the more remarkable from the number of 
dangers with which they have to contend. 

When, under the vertical rays of the ncvcr-cloiided sun, 
the carbonized turfy covering falls iiTto dust, the indurated 
soil cracks asundar as if from the shock of an earthquake. 
If at such times two oi3posing currents of air, whose conflict 
produces a. rotatory motion, come in contact with the soil, 
the plain assumes a strange and singular aspect. Like 
conical-shaped clouds the ])oints of which descend 
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to the earth, the sand rises through the ratified air 
in the electrically^charged centre of the whirling current ; 
resembling the loud waterspout dreaded by the experienced 
mariner. The lowering sky sheds a dim, almost straw- 
coloured light on the desoiate plain. The horizon draws 
suddenly nearer ; the Steppe seems to contract, and with it 
the heart of the wanderer. The hot dusty particles which 
fill the air increase its sutfocating heat. (^•^) and the east 
wind, blowing over the long-heated soil, brings with it no 
refreshment, but rather a still more burning glow. Tlie 
pools which the yellow fading branches of the fan palm had 
]3rotected from evaporation now gradually disai)pear. As in 
the icy north the animals become torpid witli cold, so here, 
under the inflimnce of the parching drought, the crocodile 
and the boa become motionless and fall asleep, deeply buried 
in the dry mud. Every where the death-threatening drought 
prevails, and yet, by the play of the refracted rays of light 
producing the phenomenon of the mirage;, the thirsty traveller 
is every where pursued by the illusive image of a cool 
rippling watery mirror. The distant palm bush ap- 
j)ai*ently raised by the inllueiice of the contact of un- 
equally heated and therefore unequally dense strata of air, 
hovers above the ground, from which it is separated by a 
narrow intervening margin. Half concealed by the dark 
clouds of dust, restless with the pain of thirst and hunger, 
the horses and cattle roam around, the cattle lowing dis- 
mally, and the horses stretching out their long necks and 
snuffing the wind, if haply a moister current may betray the 
neighbourhood of a not wholly dried up pool. More saga- 
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cions and caiiiiing, the mule seeks a different mode of 
alleviating his thirst. The ribbed and spherical melon- 
cactus (^7) conceals under its prij^kly envelope a watery pith. 
The mtde first strikes the prickles aside with his fore feet, 
and then ventures warily to approach his lips to the plant 
and drink the cool juice. But resort to this vegetable 
fountain is not always without danger, and one sees many 
animals that have been lamed by the prickles of the cactus. 

When the burning heat of the day is followed by the 
coolness of the night, wdilch in fliese latitudes is always of 
the same length, even then the horses and cattle cannot 
enjoy repose. Enormous bats suck their blood like vam- 
pires during their sleep, or attach themselves to their backs, 
causing festering wounds, in which musquitoes, hippobosces, 
and a host of stinging insects, niche themselves. Thus the 
animals lead a painful life during the season when, under 
the fierce glow of the sun, the soil is deprived of its 
moisture. At length, after the long drought, the welcome 
season of the rain arrives; and then how suddenly is the 
scene changed ! (3®) The deep blue of the hitlujrto ])er- 
pctually cloudless sky becomes lighter; at night the dark 
space in the cojistellation of the Southern Cross is hardly 
distinguishable ; the soft phosphorescent light of the Magel- 
lanic clouds fades away ; even the* stars in Aquila and 
Opliiucus in the •zenith shine with a trembling and less 
planetary light. A single cloud appears in the south, like 
a distant mountain, rising perpendicularly from the horizon. 
Gradually the increasing vapours spread like mist over the 
sky, and now the distant thunder ushers in the life-restoring 



20 


STEPPES AND DESEllTS. 


rain. Hardly has the surface of the earth received the 
refreshing moisture, before tlic previously barren Steppe 
begins to exhale sweet odours, and to clothe itself with 
Kyllingiiis, the many panicules of the Paspalum, and a variety 
of grasses. The herbaceous mimosas, with renewed sensi- 
bility to the influence of light, unfold their drooping slum- 
bering leaves to greet the rising sun ; and the early song of 
birds, and the opening blossoms of the water plants, join to 
salute the morning. The horses and cattle now graze in 
full enjoyment of life. The tall springing grass hides the 
beautifully spotted jaguar, who lurking in safe concealment, 
and measuring carefully the distance of a single bound, 
springs, cat-like, as the Asiatic tiger, on his passing prey. 

Sometimes, (so the Aborigines relate), on the margin of 
the swamps the moistened clay is seen to blister and rise 
slowly in a kind of mound ; then with a violent noise, like; 
tlie outbreak of a small mud volcano, the licaped-up earth is 
cast high into^ the air. The beholder acquainted with the', 
meaning of this spectacle flies, for he knows there will issue 
forth a gigantic water-snake or a scaly crocodile, awakened 
from a torpid state by the first fall of rain. 

The rivers which bound the plain to^ the south, the 
Arauca, Apure, and Payara, become gradually swollen ; and 
now nature constrains the same animals, who in the first 
half of the year panted witli thirst on, the dry and dusty 
soil, to adopt an amphibious life. A portion of the Steppe 
now presents the aspect of a vast inland sea. 
brood mares retire with their foals to the higher banks, 
wmch stand like islands above the surface of the lake. 



STEPPES AND DESERTS, 


21 


Every day the space remaining dry becomes smaller. The 
animals, crowded together, swim about for hours in search 
of other pasture, and feed sparingly on the tops of the 
flowering grasses rising above the seething surface of the 
dark -coloured water. Many foals are drowned, and many 
are surprised by the crocodiles, killed by a stroke of their 
powerful notched tails, and devoured. It is not a rare 
thing to sec the marks of the pointed teeth of these monsters 
on tlie legs of the horses and cattle who have narrowly 
escaped from their blood-thirsty^aws; Such a sight jeminds 
tlie tlioughtful observer involuntarily of the capability of 
conforming to the most varied circumstances, with whiJh the 
all-providing Author of Nature has endowed certain animals 
and plants. 

The ox and the horse, like the farinaceous cerealia, have 
followed man over the whole surface of the globe, from 
India to Northern Siberia, from the Ganges to the Kiver 
Plate, from the African sea shore to the mountain plateau 
of Antisana, which is higher than the summit of the 
Peak of TenerifFe. Tlie ox wearied from the plough reposes, 
sheltered from the noontide sun in one country by the 
quivering shac^pw of the northern birch, and in another by 
tlie date palm. The same species which, in the east of 
Europe, has to encounter the attacks of bears and wolves, 
is exposed in other regions to the assaults of tigers and 
crocodiles. 

But the crocodile and jaguar are not the only assailants 
of the South American horses ; they have also a dangerous 
enemy among fishes. The marshy w^aters of Btra and 
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Jlaslro are filled Math numberless electric ecls^ which can 
at pleasure send a powerful discharge from any part of their 
slimy yellow' spotted bodies. These gymnoti are from five to 
six feet in length, and are powerful enough to kill the 
largest animals when they dfscharge their nervous organs at 
once in a favourable direction. 

The route from Uritucu througli the Steppe was fortnerly 
obliged to be changed, because the gymnoti had increased to 
such numbers in a small stream that in crossing it many 
horses w'ere drowned every year, either from the effects of 
the shocks they received, or from fright. All other fishes 
fly the vicinity of these formidable eels. Even the fisherman 
angling from the high bank fears lest the damp line should 
convey the 'shock to him from a distance. Thus, in these 
regions, electric fire breaks forth from the bosom of the 
waters. 

The capture of the gymnoti affords a picturesque spectacle. 
Mules and horses arc driven into a marsh which is closely 
surrounded by Indians, until the unwonted noise and 
disturbance induce the pugnacious fish to begin an attack. 
One secs them swimming about like serpents, and trying 
cunningly to glide under the bellies of the Jiorses. Many 
of these are stunned by the force of the invisible blows ; 
others, with manes standing on end, foaming and with wild 
terror sparkling in their eyes, try to fly from the raging 
tempest. But the Indians, armed with long poles of 
bamboo, drive them back into the middle of the pool. 
Gradually the fury of the unequal strife begins to slacken. 
Jjike clouds which have discharged their electricity, the 
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wearied fish be^^in to disperse ; long repose and abuiidajit 
food are required to replace the galvanic force which they 
have expended. Tli(3ir shocks become gradually weaker and 
weaker. Terrified by the noise of the trampling horses, they 
timidly approach the bank, where they are wounded by 
harpoons, and cautiously drawm on shore by non-conducting 
pieces of dry wood. 

Such is the extraordinary battle betwxcii horses and fish. 
That which forms the invisible but living weapon of this 
electric eel ; — that which, awakeiied by the contact of moist 
dissimilar particles, (^3) circulates through all the organs of 
plants and animals ; — that which, flashing from the tlmnder 
cloud, illumines the wide skyey canopy ; — that wdiich draws 
iron to iron and directs the silent recurring march of the 
guiding needle; — all, like the several hues of the divided 
ray of light, flow from one source; and all blend -again 
together in one perpetually, every where diflused, force or 
power. 

I might here close the hazardous attempt to trace a 
picture of nature such as she shows herself in the Steppes. 
But as on the ocean fancy not unwillingly dwells awhile on 
the image of its distant shores, so, before the wide plain 
disappears from our view, let us cast a rapid glance at 
the regions by which the Steppes ar^ bounded. 

The Northern Desert of Africa divides two races of men 
who belong originally to the same part of the globe, and 
whose unreconciled discord appears as ancient as the inythus 
of Osiris and Typhon. North of the Atlas there dwell 
nations with long and straight hair, of sallow complexion and 
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Caucasian features.. On the south of the Senegal^ towards 
Soudan^ live hordes of negroes in many different stages of 
civilization. In Central Asia, the Mongolian Steppe divides 
Siberian barbarism from the ancient civilisation of the 
peninsula of India. ‘ 

The South American Steppes form the boundary of a 
partial European cultivation. To the north, between 
the mountains of Venezuela and the Caribbean sea, we find 
commercial cities, neat villages, and carefully cultivated 
fields. Even the love of art and scientific culture, together 
with the noble desire of civil freedom, have long been 
awakened there. Towards the south the Steppe terminates 
in a savage wilderness. Forests, the growth of thousands 
of years, fill with their impenetrable fastnesses the humid 
regions between the Orinoco and the Amazons. Massive 
leadeft-coloured granite rocks narrow the bed of tlie 
foaming rivers. Mountains and forests resound with the 
thunder of the falling waters, with the roar of the tigor-like 
jaguar, and with the melancholy rain-announcing howljngs 
of the bearded apes. 

Where a sand-bank is left dry by the shallow current, the 
unwieldly crocodiles lie, with open jaws, as motionless as 
pieces of rock and often covered with birds. (4®) The 
boa serpent, his body marked like a chess-board, coiled up, 
his tail wound round the branch of a tree, lies lurking on 
the bank secure of his prey; he marks the young bull or 
some feebler inhabitant of the forest as it fords the stream, 
and swiftly uncoiling seizes the victim, and covering it with 
mucus forces it laboriously down his swelling throat. 
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In the midst of this grand and savage nature live many 
tribes of men, isolated from each other by the extraordi- 
nary diversity of their languages : some are nomadic, wholly 
unacquainted with agriculture, and using ants, gums, and 
earth as food ; these, as th« Otomacs and Jarures, seem 
a kind of outcasts from humanity : others, like the Maqui- 
ritares and Macos, are settled, more intelligent and of 
milder manners, and live on fruits which they have them- 
selves reared. 

Large spaces between the Caasiquiare and the Atabapo 
are only inhabited by the tapir and the social apes, and are 
wholly destitute of human beings. Figures graven on the 
rooks shew that even these deserts were once the seat 
of some degree of intellectual* cultivation. • They bear 
witness to the changeful destinies of man, as do the un- 
equally developed flexible languages ; which latter belong to 
the oldest and most imperishable class of historic me- 
morials. 

But as in the Steppe tigers and crocodiles ffght with, horses 
and cattle, so in the forests on its borders, in the wilder- 
nesses of Guiana, man is ever armed against man. Some 
tribes drink with unnatural thirst the blood of their enemies ; 
others apparently weaponless and yet prepared for murder 
kill with a poisoned thumb-nail. The weaker hordes, when 
they have to pass along the sandy margin of the rivers, 
carefully efface with their hands the traces of their timid 
footsteps. Thus man in the lowest stage of almost animal 
rudeness, as well as amidst the apparent brilliancy of our 
higher cultivation, prepares for himself and his fellow 
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men increased toil and danger. Tlie traveller wandering 
over the wide globe by sea and land, as well as the historic 
inciuirer searching tlie records of past ages, finds every 
where the uniform and saddening spectacle of man at 
variance with man. 

He, therefore, who, amidst the unreconciled discord of 
nations, seeks for intellectual calm, gladly' turns to con- 
template the silent life of vegetation, and the hidden activi- 
ties of forces and powers operating in the sanctuaries of 
nature ; or, obedient to,, the inborn impulse which for 
thousands of years has glowed in the human breast, gazes 
upwards in meditative contemplation on those celestial orbs, 
which are ever pursuing in undisturbed harmony their 
ancient and .unchanging course. 
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ANNOTATIONS AND ADDITIONS. 

(^) p. 1. — The Lake of Tacarir/naT 

In proceeding througli the interior of South America 
from the Oaraccas or Venezuela shore towards the boundary 
of Brazil, from tlie 10th degree of North latitude to the 
Equator, the traveller crosses first an elevated moun<ain- 
cliain running in an east and west direction, next vast 
treeless Steppes or Plains (los Llanos), which stretch from 
the foot of the above-named mountains (the coast chain of 
Oaraccas) to the left bank of the Orinoco, and lastly the 
range wliich occasions the Cataracts of Atures and Maypure. 
This latter range of mountains, to which T have given the 
name of the Sierra Pari me, runs in an easterly direction 
from the Cataracts to Dutch and Prench Guiana. It is a 
mass of mountains divided into many parallel ridges, and is 
the site of tlie fabled Dorado. It is bordered on the south 
by the forest pfain, through which the river of the Amazons 
and the Eio Negro have formed tjie channels in Mhich 
their waters flow. Those who desire a fuller acquaintance 
with the geograpliy of these regions will do well to consult 
and compare the great map of La Cruz-Olmedilla, bearing 
date 1775, (from which almost all the more recent maps of 
South America have been formed,) and the map of Columbia 
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constructed by me from my own astronomical determinations 
of geographical positions, and published in 1825. 

The coast chain of Venezuela, geographically considered; 
is a part of the chain of the Andes of Peru. The chain of 
the Andes divides itself, at the great mountain junction at 
the sources of the Magdalena, south of Popayan, (between 
1° 55' and 2° 20' latitude), into three chains, the easternmost 
of which terminates in the snow-covered mountains of 
Merida. These mountains sink down towards the Paramo 
de las Rosas into the liilly Jand of Quibor and Tocuyo, which 
connects the coast chain of Venezuela with the Cordilleras 
of Cundinamarca. The coast chain forms an unbroken 
rampart from Porto Cabello lo the promontory of Paria. Its 
mean height hardly equals 750 toises or 4795 English feet ; 
yet single summits, like the SiUa de Caracas (also called 
Cerro de Avila), decked with the purple-flowering Befaria 
tlie American Rose of the Alps, rise 1350 toises or 8630 
English feet above the level of the sea. The coast of Terra 
Eirma bears trSices of devastation. We recognise everywhere 
the' action of the great current which, sweeping from east to 
west, formed by disruption the West Indian Islands, and 
hollowed out the Caribbean gulf. The projecting tongues of 
land of Arajaand Chuparipari,’and especially the coast of Cu- 
mana and New Barcelona, ofler a remarkable spectacle to the 
geologist. The precipitous Islands of Boracha, Caracas, 
and Cliimanas, rise like towers from the sea, and bear witness 
to the terrible pressure of the waters against the mountain 
chain when it was broken by their irruption. Perhaps, like 
the Mediterranean, the Antillean gulf was once an inland 
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sea, which became suddenly connected with the ocean. The 
islands of Cuba, Hayti, and Jamaica, still contain the rem- 
nants of the lofty mountains of mica slate which bounded 
this sea to the north. It is remarkable that where 
tlicse three islands approach ^ach other most nearly the 
liigliest summits are found ; and we may conjecture that 
tlie highest part of this Antillean chain was sittated 
between Cape Tiburon and Point Morant. The Copper 
Mountains (Montanas de Cobre) near Santiago de Cuba 
liave not yet been measured, but* their elevation is probably 
greater than that of the Blue Mountains of Jamaica, (1138 
toiscs, 7277 English feet,) which somewhat exceed* the 
height of the St. Gothard Pass. My conjectures on the 
valley-form of the Atlantic Ocean, and on .the ancient 
connection of the continents, were given more in detail 
in a memoir written in Cumana, entitled Eragment dhin 
Tablejiu Geologiquc de FAmerique Meridionale (Journal de 
Physique, Messidor, An. IX.) It is worthy of remark, that 
Columbus himself, in his Official Kc])orts,*called attention 
to the connection between the direction of the equatorial 
current and the form of the coast line of tlie larger 
Antilles. (Examen critique dc Ehist. de la Geograpliie, 

p. 101-108.) 

The northern and most cultivated. part, of the province of 
Caraccas is a country of mountains. The coast chain is 
divided like the Swiss Alps into several subordinate chains 
enclosing longitudinal valleys. The most celebrated of tliese 
is the pleasant valley .of Aragua, which produces a great 
quantity of indigo, sugtir, cotton, and, what is most re- 
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markable, European wheat. The southern margin of this 
valley adjoins the beautiful lake of Valencia, whose old 
Indian name is Tacarigua. The Cf)ntrast between its oppo- 
site sliores gives it a striking resemblance to the Lake of 
Geneva. It is true that the bare mountains of Guigue and 
Guiripa have less grandeur of character than the Savoy 
Alps; but, on the otlier hand, the opposite bank of the 
Tacarigua lake, which is thickly clothed with plantains, 
mimosas, and triplaris, far surpasses in picturesque beauty 
the vineyards of the PayA de Vaud. The lake is about 
thirty geograpliical miles in length, and is full of small 
islaiMs, which, as tlie loss of water by evaporation exceeds 
the influx, are increasing in size. Within some years sand- 
banks have'* even become real islands, and have received 
the significant name of the Newly Appeared,^^ Las Apa- 
recidas. On the island of Cura the remarkable species of 
Solanum is cultivated whjcli has edible fruit, and which 
Wildcnow has described in the Hortus Beroliiiensis (1816, 
Tab. xxvii.) I'he height of the Lake of Tacarigua above 
the sea is almost 1100 Erench feet, (according to my 
measurement exactly 230 toiscs, or 14-70 English feet,) less 
than the mean height of the valley of Caraccas. The lake 
has several kinds of fish (see my Observations de Zoologie 
et d'Anatomie comparee, T. ii p. 179-181), and is one of 
the most pleasing natural scenes which ^ I know in any 
part of the globe. In bathing, Bonplaiid and myself were 
often alarmed by the appearance of the Bava, an undescribed 
crocodile-like lizard, three or four feet in length, of repulsive 
aspect, but harmless to men. We found in the lake a 
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Typha (Cats-tail); identical with the European Typha aii- 
gnstifolia ; a singular fact, and important in reference to the 
geography of plants. 

Two varieties of sugar-cane are cultivated near the lake, 
in the valleys of Aragna : the common sugar-cane of the 
West Indies, Cana criolla; and the cane recently introduced 
from the Pacific, Cana de Otaheiti. The verdure of the 
Tahitian cane is of a much ligliter and more agreeable tint, 
and a field of it can readily be distinguished at a great dis- 
tnnce from a field of the common cane. The sugar-cane of 
Tahiti was first described by Cook and George Eorster, who 
a])pefir, however, from the excellent memoir of the latter 
upon the edible plants of the islands of the Pacific, to have 
been but little acquainted with its valuable quafities. Bou- 
gainville brought it to the Isle of Prance, from whence it 
was conveyed to Cayenne, and since 1 70^ it has been taken 
to Martini(iue, Hayti, and several of the smaller West Indian 

Islands. It was carried with the bread-fruit tree to Jamaica 

« 

by the brave but unfortunate Captain Bligh, and was intro- 
duced from the Ivsland of Trinidad to the neighbouring coast 
of Caraccas, ivliere it became a more important acquisition 
than the bread-fruit, which is never likely to siqiersede a 
plant so valuable and affording so large an amount of 
sustenance as the plantain. The Tahitian sugar-cane is much 
richer in juice tluui the common cane, said to be originally 
a native of the east of Asia. On an equal surface of ground 
it yields a third more sugar than the caila criolla, which has 
a thinner stalk and smaller joints. As, moreover, the West 
India islands begin to sufier great want of fuel, (in Cuba 
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the wood of the orange tree is used for sugar boiling,) the 
thicker and more woody stalk of the Tahitian cane is an 
important advantage. If the introduction of this plant had 
not taken place almost at the same time as the commence- 
ment of the bloody negro war in St. Bomingo, the prices of 
sugar ill Europe would have risen still higher than they did, 
in consequence of the ruinous effects of those troubles on 
agriculture and trade. It was an important question, 
whether the cane of the Pacific, when removed from its 
native soil, would gradually degenerate and become the 
same as the common cane. Experience hitherto has de- 
cided against any such degeneration. In Cuba a caballeria 
(nearly 33 English acres) planted with Tahitian sugar-cane 
produces 87*0 hundred weight of sugar. It is singular that 
this important production of the islands of the Pacific is only 
cultivated in those parts of the Spanish colonies which are 
farthest from the Pacific. The Peruvian coast is only 
twenty-five day^^ sail from Tahiti, and yet, at the period of 
my travels in Peru and Chili, the Talutian cane was unknown 
there. The inhabitants of Easter Island, Avho sufler much 
from deficiency of fresh water, drink tlie juice of the sugar- 
cane, and (a very remarkable physiological fact*! also sea water. 
In the Society, Pricndly, and Sandwich Islands, the light 
green, thick-stalked sugar-cane is always the one cultivated. 

Besides tlie (hfia de Otaheiti and the Caiia Criolla, a 
reddish African variety, called Cafia de Guinea, is cultivated 
in the AV est Indies : its juice is less in quantity than that 
of the common Asiatic cane, but is said to be better suited 
for making rurn. 
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In the province of Caraccas the dark shade of tlie cacao 
plantations contrasts beautifully with the light green of the 
Tahitian sugar cane. Few tropical trees have such tliick 
foliage as the Theobroma cacao. It loves hot and humid 
valleys : great fertility of soil aUd insalubrity of atmosphere 
are inseparable from each other in South America as well as 
in Asia ; and it has even been remarked that as increasing 
cultivation lessens the extent of the forests, and renders the 
soil and climate less humid, the. cacao plantations become 
less flourishing. For these reasons these plantations are 
diminishing in number and extent in the province of 
Caraccas, and increasing rapidly in the more eastern -pro- 
vinces of New Barcelona and Cumana, and particularly in 
the moist woody district between Cariaco and the Golfo 
Triste. 

(‘^) p. 2 . — ‘ BanlcH^ i.v 4he name given by the natives 
to this phenomenon!^ 

The Llanos of Caraccas are occupied by a great and 
widely extended formation of conglomerate of an early 
period. In descending from the vallies of Aragua, and 
crossing over the most southern ridge of the coast chain 
of Guigue and' Vi^a de Cura towards Parapara, one finds 
successively, gneiss and mica slate probably silurian 
formation of clay slate and black limestone; — serpentine and 
greenstone in detached spheroidal masses ; — and, lastly, close 
to the margin of the great plain, small hills of augitic 
amygdaloid and porphyritic slate. These hills between 
Parapara and Ortiz appear to me like volcanic eruptions on 

VOL. I. D 
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the ancient sea-shore of the Llanos. Ftwther to the north 
are the celebrated grotesque-shaped cavernous rocks of 
Morros do San Jiian ; they form a kind of rampart, have 
a crystalline grain like upheaved dolbmite, and are rather to 
be regarded as parts of the ^hore of the ancient gulf than as 
islands. I terra the Llanos a gulf, for when we consider 
their small elevation above the present sea level, their form 
open as it were to the equatorial current sweeping from east 
to west, and the lowness of the eastern coast between the 
mouth of the Orinoco and the Essequibo, we can scarcely doubt 
that the sea once overflowed the whole basin between the 
coast chain of Caraccas and the Sierra de la Parime, and 
beat against the mountains of Merida and Pamplona ; (as it is 
supposed td have overflowed the plains of Lombardy, and beat 
against the Cottian and Pennine Alps). The strike or 
inclination of the American Llanos is also directed from 
west to east. Their height at Calabozo, 400 gcograpliical 
miles from the sea, is barely 30 toises (192 English feet) ; 
being 15 toises (90 English feet) less than that of Pavia, 
and 45 toises (288 English feet) less than tliat of Milan, in 
the plains of Lombardy betw^ecii the Alps and Apennines. 
The form of the surface of this part of the globe reminds 
one of Claudian^s expression, curvata jiumore i)arvo plani- 
ties,^" The horizoiitality of the Llanos is so perfect that in 
jiuiiiy portions of them no part of an area of more than 480 
sipiare miles appears to be a foot higher than the rest. If, 
ill addition to this, we imagine to ourselves the absence of 
all bushes, and even in the Mesa de Pavones the absence of 
any isolated palm-trees, it wdl afford some idea of the 
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singular aspect ol' this sea-like desert plain. As far as the 
eye can reach, it can hardly rest on a single object a fcjw 
inches high. If it were not that the state of the lowest 
strata of the atmosphere,. Mid the consequent changes of 
refraction, render the horizon ctintinually indeterminate and 
undulating, altitudes of the sun might be taken with the 
sextant from the margin of the plain as well as from the 
horizon at sea. Tliis great horizontality of* the former sea 
bottom makes the ‘^banks^^ more striking. They are 
broken strata which rise abruptly from two to three feet above 
tlie surrounding rock, and extend uniformly over a length 
of from 40 to 48 English geographical miles. The small 
streams of the Steppes take their rise on these banks. 

In passing through the Llanos of Barcelona, on our return 
from the llio Negro, we found frcjqueiit traces of eai*th- 
quakes. Instead of the banks- standing h if/ her than the 
surrounding rock, we found here solitary strata of gypsum 
from 3 to 4 toises (19 to 25 Euglisli feet) lower, Fartlier 
to the west, near the junction of the Caura wilh the Orinoco, 
and to the cast of the mission of S. Pedro de Alcantara, an 
extensive tract of dense forest sank down in an earthquake 
in 1790, and a lake was formed of more than 300 toises 
(1918 English ?eet) diameter. The tall trees (Desmanthus, 

1 lymenscas, and Malpighias) long retained their foliage and 
verdure under the water. 

(^) p. 2 . — We seem to see before us a shoreless ocean 

The prospect of the distant Steppe is still more strikifig, 
when the spectator has been long accustomed in the dense 
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forests both to a very restricted field of and to the 
aspect of a rich and highly luxuriant vegetation. In- 
effaceable is the impression which I received on our return 
from the Upper Orinoco, when, from the Hato del Capuchino, 
on a mountain opposite to the mouth of the Rio Apure, we 
first saw again the distant Steppe. The sun had just set ; 
the Steppe appeared to rise like a hemisphere; and the light 
of the rising stars was refracted in the lowest stratum of air 
The excessive heating of the plain by the vertical rays of 
the sun causes the variations of refraction, — occasioned by 
the effects of radiation, of the ascending current, and of the 
contact of strata of air of unequal density, — to continue 
through the entire night. 

(^) p. 2 . — The naked stony crust!* 

Immense tracts of flat bare rock form peculiar and 
characteristic features in the Deserts both of Africa and 
Asia. In the Schamo, which separates Mongolia and the 
mountain chains of Ulangom and Malakha-Oola from the 
north-west part of China, these banks of rock are called 
Tsy. They are also found in the forest-covered plains of 
tlie Orinoco, surrounded by the most luxuriant vegetation 
(Relation Hist. t. ii. p. 279). In the middle of these flat 
tabular masses of granite and syenite of some thousand feet 
diameter, denuded of ail vegetation save a few scantily dis- 
tributed lichens, we find small islands of soil, covered with 
low and always flowering- plants wliich give them the ap- 
pearance of little gardens. Tlie monks of the Upper Orinoco 
regard these bare and perfectly level surfaces of rock, when 
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they are of considerable extent, as peculiarly apt to cause 
fevers and other illnesses. Several missionar}^ villages have 
been deserted or removed elsewhere in consequence of this 
opinion, which is very widely diffused. . Supposing the 
ojjinion correct, is such an inlfiience of these flat rocks or 
laxas to be attributed to a chemical action on the atmo- 
sphere, or merely to the effect of increased radiation ? 


(®) p. 2 .: — The Llanos and Tampas of South America, 
and the Prairies of the Missouri f 

The physical and geognostical views entertained respect- 
ing the western part of North America have been rectified 
in many respects by the adventurous journey of Major 
Long, the excellent writings of his companion Edwin James, 
and more especially by the comprehensive observations of 
Captain Fremont. These, and all other recent accounts, 
now place in a clear light what, in my work on New Spain, 
I could only put forward as conjecture, on *the subject of 
tlie mountain ridges and plains to the north. In the 
description of nature as well as in historical inquiries, 
facts long remain isolated, until by laborious investigation 
they are brought into connection with each other. 

The east coast of the United Staites of North America 
runs from south-wy st to north-east, in the same direction as 
that followed in the* southern hemisphere by the Brazilian 
coast from the river Plate to Olinda. In the two hemi- 
spheres two ranges of mountains exist at a short distance 
from the^eastern coast; they are more nearly parallel to 



38 STEPPES AKD DESERTS. 

each other than they are to the more westerly chaiii^ called 
in South America the Cordilleras of Peru and Chili, and 
in North America the Eocky Mountains. The Brazilian 
system of mountains forms an isolated group, of which the 
highest summits (the Itacolumi and Itambe) do not rise 
above the height of 900 toises (5755 English feet). Tlu^ 
most easterly ridges, which are nearest to the Atlantic, follow 
a uniform direction from SSW. to NNE. ; more to the 
west the group becomes broader, but diminishes considerably 
in height. The Parecis liills approach the rivers Itencs 
and Guapor6, and the mountains of Aguapehi (to the 
south of Villabella) approach the lofty Andes of Cocha- 
bamba and Santa Cruz de la Sierra. 

There is no immediate connection between the eastern and 
western chains, — the Brazilian mountains, and the Cordilleras 
of Peru, — for the low province of Chiquitos, which is a 
longitudinal valley running from north to south, and open- 
ing into the plains both of the Amazons and of the river 
Plate, separates Brazil on the east from the Alto Peru on 
the west. Here, as in Poland and Eussia, an often almost 
imperceptible rise of ground (called, in Slavonian, Uwaly) 
forms the separating water-line between the Pilcomayo and 
the Madeira, between the Aguapehi and the Guapore, and 
between the Paraguay and the Eio Topayos. The swell of 
tlie ground runs to the south-east from Chayanta and Poma- 
bamba (lat. 19° — 20°), traverses the province of Chiquitos, 
which, since the expulsion of the Jesuits, has again become 
almost a terra incognita, and forms, to the north-east, 
where there are only detached mountains, the /Mivortia 
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aquarum^' at the sources ' of the Baures and near Villabella, 
]at. 16^—17® 

This line of separation of the waters is important in relation 
to facilities of intercourse, and to the increase of cultivation 
and civilisation ; more to the noAh (2° — 3°N. lat.), asimilai 
line divides the basin of the Orinoco from that of the Ama- 
zons and the Rio JMcgro. These risings or swellings in the 
plains (called, by Rrontin, terrae tumores) might be regarded 
as undeveloped systems of mountains, which would have con- 
nected two apparently isolated gV*oups (the Sierra Parime 
and the Brazilian mountains) with the Andes of ^Kmana and 
Cochabamba. These relations, which have been hitherto but 
little attended to, are the ground of the division which I 
have made of South America into three basins ,* viz. those 
of the lower Orinoco, of the Amazons, and of the Rio de 
la Plata. The first and last of these are steppes or prairies ; 
the middle basin, that of the Amazons, between the Sierra 
Parime and the Brazilian group of mountains, is a forest- 
covered plain or Hylcea, 

If we wish to trace, in equally few lines, a sketch of the 
natural features of North America, let us cast our eyes first 
on the mountain chain which, running from south-east to 
north-west, at first low and narrow, and increasing both in 
breadth and height from Panama to* Veragua, Guatimala, 
and Mexico (whe^;e it was the seat of a civihsation which 
preceded the arrival of Europeans), arrests the general equa- 
torial current of the waters of the ocean, and opposes a 
barrier to the more rapid commercial intercourse of Europe 
and Western Africa with the eastern parts of Asia. North 
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of the 17th degree of latitude and the celebrated isthmus 
of Tehuantepec^ the mountains, quitting the coast of the 
Pacific, and following a more direct northerly course, be- 
come ail inland Cordillera. Id North Mexico, the Crane 
Mountains^^ (Sierra de las Grullas) form pari of the Rocky 
Mountain chain. Here rise, to the west, the Columbia and 
the Rio Colorado of California ; and, to the east, the Rio Roxo 
de Natchitoches, the Candian, the Arkansas, and the Platte 
or shallow river, a name which has latterly been ignorantly 
transformed into that of a silver-promising river Plate. 
Between the sources of these rivers (from N. lat. 37° 20' to 
40° 13') rise three lofty summits (formed of a granite con* 
taining much hornblende and little mica), called Spanish 
Peak, Jameses or Pikers Peak, and Big Horn or Long' s 
Peak. (See my Essai Politique sur la Nouvelle Espagne, 
2me edit. t. i. pp. 82 and 109.) The elevation of these 
peaks exceeds that of any of the summits of the Andes of 
North Mexico, which, indeed, from the 18th and 19th 
parallels of latitude, or from the group of Orizaba and Popo- 
catepetl (respectively 2717 toises or 17374 English feet, 
and 2771 toises or 17720 Enghsh feet,) to Santa and 
Taos, never reach the limits of perpetual snow. James 
Peak, in lat. 38° 40', is supposed to be J,798 toises, or 
11497 English feet ; but of this elevation only 1335 toises 
(8537 English feet) has been measured trigonometrically, 
the remaining 463 toises^ or 2960 English feet, being de- 
pendent, in the absence of barometric^ observations, on 
uncertain estimations of the declivity of streams. As a 
trigonometrical measurement can hardly qver be undertaken 
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from the level of the sea, measurements of inaccessible 
iicights must generally be partly trigonometrical, and partly 
barometrical. Estimations of the fall of rivers, of their 
rapidity and of the length of their course, are so deceptive, 
that the plain at the foot of the Rocky Mountains, nearest to 
the summits above spoken of, was estimated, previous to the 
important expedition of Capt. Fr6mont, sometimes at 8000, 
and sometimes at 8000 feet. (Long^s. Expedition, vol. ii. 
pp. 36, 362, 382, App. p. xxxvii.) It was from a similar 
deficiency of barometrioal measurements that the true eleva* 
tion of the Himalaya^ continued so long uncertain : but now 
the resources which belong to the cultivation of science 
have increased in India to such a degree, that Captain 
Gerard, when on the Tarhigang, near the Sutlej, north of 
S]iipke, at an etevationof 194H English feet, after breaking 
three barometers, had still four equally correct ones remain- 
ing, (Critical Sesearehes on Philology and Geography, 
1824, p, 144.) 

Fremont, in the expedition which he made in the years 
1842—1844 by order of the Government of the United 
States, found the highest summit of the whole chain of the 
Rocky Mountains to the north north-west of Spanish, J ames^s. 
Long's, and Laramie Peaks, Tliis snowy summit, of which 
he measured the elevation barometrically, belongs to the 
group of the Wind Eiver mountains* It bears on the large 
map, edited by Colonel Abert, Chief of the Topographical 
Office at Washington, the name of Fremont's Peak, and is 
situated in 43® 10' lat. and 110® 13' W. long, from 
Greenwich, almost north of Spanish Peak. Its height, 
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by direct measurement, is 12730 French, or 13568 English 
feet. This would make Fremont's Peak 324 toises (or 
2072 English feet) higher than the elevation assigned by 
Long to James's Peak, which, according to its position, 
appears to be identical vith Pike's Peak in the map above 
referred to. The Wind River mountains form the divortia 
aquarum, or division between the waters flowing towards 
either ocean. Captain Fremont (in his Official Report of 
the Exploring Expedition to the Rocky Mountains in the 
year 1842, and to Oregon and North California in the years 
1843-44, p. 70,) says, We saw, on one side, countless 
mountain lakes, and the sources of the Rio Colorado wliicli 
carries its waters through the gulf of California to the 
Pacific ; arid, on the other side, the deep valley of the Wind 
river, where are situated the sources of the Yellowstone 
river, one of the principal branches of the Missouri which 
unites with the Mississippi at St. Louis. To tlie north- 
west, rise, covered with perpetual snow, the summits called 
the Trois Tetons, where the true source of the Missouri 
itself is situated, not far from that of the liead water of the 
Oregon or Columbia, or the source of that branch of it 
called Snake River or Lewis Fork," To the^ astonishment of 
the adventurous travellers, they found the top of Fremont's 
Peak visited by bees : perhaps, like the butterflies seen by 
me, also among perpetual snow but in mucli more elevated 
regions in the Andes of Peru, they had been carried thither 
involuntarily by ascending currents of air. I have seen 
in the Pacific, at a great distance from the coast, large 
winged lepidopterous insects fall on the dock of the ship, 
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having, no doubt, been carried far out to sea by land 
winds. 

Fremont's map and geographical investigations.comprehend 
the extensive region from the junction of the Kanzas river 
with the Missouri, to the falls of the Columbia and to the 
missions of Santa Barbara and Pueblo de los Angeles in 
New California; or a space of 28 degrees of longitude, 
and from the 34th to the 45th parallel of latitude. Four 
hundred points have been determined hypsometrically by 
barometric observations, and, for Irfie most part, geographi- 
cally by astronomical observations; so that a district which, 
with the windings of the route, amounts to 3600 geoj^a- 
phical miles, from the mouth of the Kanzas to Fort Vancouver 
and the shores of the Pacific (almost 720 miles ’more than 
the distance from Madrid to Tobolsk), has been represented 
in profile, shewing the relative heights above the level of 
the sea. As I was, I believe, the first person who under- 
took to represent, in geognostic profile, the form of entire 
countries, — such as the Iberian peninsula, the highlands of 
Mexico, and the cordilleras of Soutli America, (the semi- 
perspective projections of a Siberian traveller, the Abbe 
Chappe, were founded on mere and generally ill-judged 
estimations of t£e fall of rivers), — ^it has given me peculiar 
pleasure to see the graphical method* of representing the 
form of the earth in a vertied direction, or the elevation of 
the solid portions of our planet above its watery covering, 
applied on so grand ^ scale as has been done in Fr^monPs 
map. In the middle latitudes of 37® to 43®, the Rocky 
Mountains present, besides the higher snowy summits 
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comparable with the Peak of Teneriffe in elevation, lofty 
plains of an extent hardly met with elsewhere on the sur- 
face of the earth, and almost twice as extensive hi an east 
and west direction as that of the Mexican plateaux. Prom 
the group of mountains, which commences a little to the 
west of Port Laramie to beyond the Wahsatch mountains, 
there is an uninterrupted swelling of the ground from 
5300 to 7400 English feet above the level of the 
sea. A similar elevation may even be said to occupy 

the whole space from 84^ to 45° between the Rocky 
Mountains proper and the Californian snowy coast chain. 
This space, a kind of broad longitudinal valley like that of 
the lake of Titiaca, has been called, by Joseph Walker, 
a traveller well acquainted with these western regions, and 
by Captain Premont, The Great Basin.^^ It is a terra 
incognita of at least 128000 square miles in extent, arid, 
almost entirely without human inhabitants, and full of 
salt lakes, the largest of which is 4200 English feet 
above the level of the sea, and is connected with the 
narrow lake of Utah. (Premont, Report of the Exploring 
Expedition, pp. 154 and 273 — 276.) The last-mentioned 
lake receives the abundant waters of the Rock River 
Timpan Ogo, in the Utah language. Father Escalante, in 
journeying, in 1776, from Santa Pe del Nuevo Mexico to 
Monterey in New California, discovered PremonPs " Great 
Salt Lake,^^ and, confounding lake and river, gave it the 
name of Laguna de Timpanogo. As such I inserted it in 
my map of Mexico ; and this has given rise to much un- 
critical discussion on the assumed non-existence of a great 
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inland salt lake in North America, — a question previously 
raised by the well-informed American geographer, Tanner. 
(Humboldt, Atlas Mexicain, planche 2 ; Essai Politique sur 
la Nouvellc Espagne, T. i. p. 231, T. ii. pp. 243, 313, and 
420; Fremont, Upper Califonfia, 1848, p. 9; and, also, 
Duflot de Mofras, Exploration de TOregon, 1844, T. ii. 
p. 40.) Gallatin says expressly, in the Memoir on the 
Aborigind Paces in the Archseologia Americana, vol. ii. 
p. 140, " General Ashley and Mr. J. S. Smith have found 
the lake Timpanogo in the same latitude and longitude 
nearly as had been assigned to it in HurnboldFs Atlas of 
Mexico.^^ 

I have dwelt on the remarkable swelling of the ground 
in the region of the Rocky Mountains, because? doubtless, 
by its elevation and extent, it exercises an influence hitherto 
but little considered, on the climate of the whole continejit 
of North America, to the south and east. In the ex- 
tensive continuous plateau, Fremont saw the waters covered 
with ice every night in the month of Au^st. Nor is 
the elevation of this region less important as respects the 
social state and progress of the great United States of 
North America^ Although the elevation of the line of the 
separation of the waters nearly equals that of the passes of 
the Simplon (6170 French, or 6576*English feet), of the 
St. Gothard (644p French, or 6865 English feet), and of 
the St. Bernard (7476 French, or 7909 English feet), yet 
the ascent is so gradual, as to offer no obstacle to the use 
of wheel carriages of all kinds in the communication between 
the basins of the Missouri and tlie Oregon ; in other words, 
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between the states on the Atlantic Sea Board opposite 
Europe, and the new settlements on the Oregon and 
Columbia opposite China. The itinerary distance from 
Boston to Astoria on the Pacific at the mouth of the 
Columbia, is, according to the difference of longitude, 
2200 geographical miles, or about one-sixth less than the 
distance of Lisbon from the Ural near Katharinenburg. 
Prom the gentleness of the ascent of the high plateau which 
leads from the Missouri to California and to the basin of 
the Oregon, — (from the /Biver and Port Laramie, on the 
northern branch of the Platte Kiver, to Port Hall on the 
Le\.*is Pork of the Columbia, all the camping places of 
which* the height was measured were from upwards of 
five to seven thousand, and at Old Park even 976(1 
French, or 10,403 English feet) ; — it has not been easy 
to determine tlie situation of the culminating point, or 
'^divortia aquarum/^ It is south of the Wind lliver 
mountains, nearly midway between the Mississipi and the 
coast of the Pacific, at an elevation of 7027 French, or 
7490 English feet; tlierefore only 450 French, or 480 
English, feet lower than the Pass of the great St. Bernard. 
The immigrants call this point "the South Pass.^" (Fre- 
monPs lieport, pp. 3, GO, 70, 100, 129). It is situated in 
a pleasant district, in wliich the mica slate and gneiss rock 
are found covered with many species of Artemisia, particu- 
larly Artemisia tridentata (Nuttall), asters, and cactuses. 
Astronomical determinations give the latitude 42® 24', and 
the longitude 109® 24' W. from Greenwich. AdolphErman 
has already called attention to the circumstance that the 
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direction of the great chain of the Aldan mountains in the 
east of Asia, which divides the streams flowing into the 
Lena from those whicli flow towards the Pacific/ if prolonged 
on the surface of the globe in the direction of a great 
circle, passes through several sufnmits of the Kocky Moun- 
tains, between the parallels of 40° and 55° "Thus an 
American and an Asiatic chain of mountains appear to 
belong to one great fissure, following the direction of a 
great circle, or the shortest course from point to poirit.^' 
(Compare Erman^s Reisc um die Jlrde, Abth. I. Bd. iii. S. 
8, Abth. II. Bd. i. S. 386, with his Archiv fur wissen- 
schafiliche Kuiide von Russland, Bd. vi. S. 671). • 

Tlie Rocky Mountains which sink down towards the 
Mackenzie River which is covered a large portion of the year 
with ice, and the highlands from which single snow-clad 
summits rise, are altogetlier distinct from tlic more westerly 
•and higher mountains of the coast, or the chain of the 
(.aliibrnian Maritime Alps, the Sierra Nevada de California. 
However ill selected the now generally usee? name of the 
lloeky Mountains, to designate the most northerly continu- 
ation of the Mexican Central Chain, it does not appear to 
me desirable to change it, as has been often proposed, for 
that ol‘ the Oregon Chain. Although these mountains do 
indeed contain the sources of Lewises, Clark’s, and North 
Pork, the three chief branches which form the mighty 
Oregon, or Columbia River, yet this river also breaks 
through the Californian chain of snow-clad Maritime 
Alps. The name of Oregon District is also employed 
])oliiically and officially for the smaller territory west of the 



48 


STEPPES AND DESERTS. 


Coast Chain, where Fort Vancouver and the ''Valahmutti 
settlements are situated, and therefore it is the more 
desirable not to give the name of Oregon either to the 
Central or the Coast Chain. This name is connected with 
a most singular mistake '"of an eminent geographer, M. 
Malte Brun : reading on an old Spanish map, “ And it is 
not yet known, (y aun se ignora) where the source of this 
river^^ (the river now called the Columbia) ^^is situated,^^ 
he thought he recognised in the word ignora the name of 
Oregon. (See my Essai . politique sur la Nouvelle Espagne, 
T. ii. p. 314). 

The rocks which, where the Columbia breaks through 
the Chain, form the Cataracts, mark the continuation of the 
Sierra Nevada de California from the 44th to the 47th 
degree of latitude. (Fremont, Geographical Memoir upon 
Upper California, 1848, p. 6.) This northera continuation 
comprises tlie three colossal summits of Mount Jeflerson, 
Mount Hood, and Mount St. Helen's, which rise more than 
11540 French or 15500 English feet above the level of 
the sea. The height of this Coast Chain, or llangc, far 
exceeds, therefore, that of the Eocky Mountains. " During 
a journey of eight months' duration which was made along 
the Maritime Alps," says Captain Fremont, in his Report, 
p. 274, had snowy peaks always in view; we had 
surmounted the Rocky Mountains by the South Pass at an 
elevation of 7027 (7490 E.) feet, but we found the passes 
of the Maritime Alps, which are divided into several parallel 
ranges, more than 2000 feet higher;" therefore, only about 
1170feet ( 1247E.) belowthe summit of Etna. It is extremely 
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rernarkablo, and reminds us of the difference between tbe 
eastern’ and western cordilleras of Chili, that it is only the 
chain of mountains nearest to the sea (the Californian 
range), which has still active volcanoes. The conical tnoun- 
tains of Eegiiier and St. HeleiVs are seen to emit smoke 
ahiiost constantly, and on the 23rd of November 1843, 
Mount St. Helenas sent forth a quantity of ashes which 
covered tlie banks of the Columbia for forty miles like snow. 
To the volcanic Coast Range al^o belong, (in Russian 
America in the high north). Mount St. Elias (1980 toises 
high, according to La Perouse, and 2792 toises, according 
to Malaspina (12660 and 17850 E. feet), and Mount t^aii 
Weather, (Cerro de Buen Tempo) 2304 toises, or 14732 
E. feet Ingh. Both tliese mountpins arc supi^sed to be 
still active volcanoes. EremonPs expedition, (which was 
important alike for its botanical and geological rc'sults), 
collected volcanic products, such as scoriaceous basalt, 
trachyte, and even obsidian, in 'the Rocky Mountains, and 
found an extinct volcanic crater a little to* the east of 
Port Hall, (lat. 43° 2', long. 112° 28 W.) ; but there 
are no signs of volcanoes still active, that is to say, 
emitting at times lava or ashes. We are not to confound 
with such activity the still imperfectly explained phenomenon 
of "^smoking hills;"" cotes brulees,'" or "terrains ardens,"" 
as they are called by the English settlers, and by natives 
speaking French. An accurate observer, M. Nicollet, says, 
"ranges of low conical hills are covered with a thick black 
smoke almost periodically, and often for two or three 
years together. No flames are seen."" Tliis phenomenon 
VOL. 1. E 
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shews itself principally in the district of the Upper Missouri, 
and still nearer to the eastern declivity of the Rocky Moun 
tains, where a river bears the native name of Mankizitah- 
Watpa, or the river of the smoking eartli/^ Scoriacous 
pseudo-volcanic products, such as a kind of poreeLiin jasper, 
are found in the vicinity of the smoking hills/^ Since 
the expedition of Lewis and Clark an opinion has become 
prevalent that the Missouri deposits rc^al piimieo on ifs 
banks. Line cellular Whitish masses have been confoiimic d 
with pumice. Professor* I)u(?ntel was clisj)osed to ascribe 
this appeanince, which was principally observed in the chalk 
foriiiation, to a ^decomposition of water by suljdiuric; 
pyrites, and to a reaction on beds of lignite.^^ (Coinparci 
Fremont’s" Report, p. KM, 184, 187, 193, and £09, willi 
NicolleCs Illustration of the Hydrographicail Basin of tlu; 
Upper Mississipi River, 1843, p. 30*41.) 

If, ill concluding these few general considerations on tlui 
physical geography of North America, we once more turn 
our attention to the spaces which separate the two diverging 
coast chains from the cimtral chain, we lind, in striking 
contrast, on the one hand, tlie arid nninhubiled jilatcau 
of above five or six thousand feet ehnatiori, which in 
tlic west intervenes between ilui c(‘nlral chain and the 
Californian Maritime’ Alps wliicli skirl, the Pacific ; and on 
the eastern side of the Rocky Moiuitaiiis, between them and 
tlie Alleghanies, (the highest summits of which. Mount 
Washington and Mount Marcy, are, according to liycU, 
(>£40 and 5006 French, or 0052 and 5400 Englisli feet 
above the level of the sea,) the vast, well-watered, and fertile 
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low plain or basin of the Mississipi, the greater part of wliich 
is from 400 to 600 Frenoli feet above the level of the sca^ 
or about twice the elevation of the plains of Lombardy. 
Lhe hypsometric conformation of this eastern region^ e. the 
altitude of its several parts above the sea, has been elucidated 
by the valuable labours of the highly- talented Frencli astro- 
nomer, Nicollet, of ^^ llom science has been deprived by a 
too early death, llis larg*c and excellent map of the Upper 
Mississipi, constructed in the years 1830-1840, is based on 
:^1() astronomically dctcrinincd latftudes, and 170 barometric 
Tneasurcmeiits of elevation. The plain which contains the 
basin of the Mississipi is one with the Northern Canifdiaii 
plain, so that one low region extends from the Gulf of 
Mexico to the Arctic Sou. (Compare my iiclafioii llisto- 
rique T. iii. p. 331', and Nicollet’s Report to the Senate of 
the United States, 1843, p. 7 aud 57.) Where the plain is 
undulating, and wliorc, between 47^ and 48° of latitude, low 
hills (coteaux dcs praiiies, and coteaux des bois,'iii the still 
un-English nomenclature of the natives) occur in connected 
rang(^.s^ these ranges and gentle swellings of the ground 
divide tlie waters wliich How tow^ards Hudson’s Bay from 
those winch seelj the Gulf of Mexico.. Such a dividing line 
is i'ormed north of liukc Superior by the Missabay Heights, 
and more to the WTst by the ^^Haifteurs des Terres,” in 
which were first disjpovered, in 1833, the true sources of the 
Mississi})i, one of the largest rivers in the world. The 
highest of these ranges of hills hardly attains an elevation 
of i40lJ to 1500 (1493 to 1.599 English) feet. Erom 
St. Louis, a little to the south of tlie junction of the Mis- 
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souri and tlic Mississipi, to tlie mouth of the latter river at 
Old French Bnlize, it lias only a fall of 357 (380 English) 
feet in an itinerary distance of more than 1280 geogra])liical 
miles The surface of Lake Superior is 580 (618 English) 
ieet above the hwel of the sea, and its d(?pth near Magdalen 
Island is 742 (791 English) feet; its bottom, therefore, 
is 162 (173 English) feet below the surface of the ocean. 
(Nicollet, p. 99, 125, and 128.) 

Beltrami, who separated himself from ]\Iajor Long^s ex- 
pedition in 1825, boasted of having discovered the source of 
the Mississipi in Lake Cass. The river in the upper part of 
its course passes through four lakes, of wliich Lake Cass is 
the second. The uppermost is the Istaca Lake (in lat. 47° 
13' and long, 95° O'), and was first recognised as the true 
source of the Mississipi in the expedition of Schoolcraft and 
Allen in 1882. This afterMards mighty river is only 17 
feet wide and 15 inches deep when it issues from tlu^ 
singular horse-shoe-shaped Lake of Istaca. ] t was not until tlie 
scientific expedition of Nicollet, in 1836, that a clear know- 
ledge of the localities was obtained and rendered definite by 
astronomically determined positions. The height of the 
sources of the Mississipi, viz. of the remotest afflueiit 
received by the Lake of Istaca from the dividing ridge or 
Hauteur de Terre, is 1575 (1680 English) feet above the 
level of the sea. In the iinmediatc vicinity, and indeed on 
the southern slope of the same dividing ridge, is Elbow Lake, 
in which the smaller Ked Eiver of the North, which after 
many windings flows into Hudsoii^s Bay, has its origin. The 
Carpathian mountains present similar circumstances in the 
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proximity and relative positions of the sources of rivers 
which send their waters respectively to the Black Sea and to 
tlie Baltic. Twenty small lakes, forming narrow groups to 
the south and west of Tiako Istaca, have received from M. 
Nicollet the names of distingiiislied European astronomers, 
adversaries as well as friends. The map thus becomes a 
kind of geographical album, reminding one of the botanical 
album of Jluiz and Pavon\s Flora Peruviana, in which the 
names of new genera of plants were adapted to the Court 
Calendar, and to the various cli^iges taking place in the 
Oficiales de la Sccretaria. 

To the east of the Mississipi dense forests still parfially 
])revail ; but to the west of the river there are only Prairies, 
in which the buflalo (Bos aftiericanus), and th^ musk ox 
(Bos moschatus), feed in large herds. Both these animals, 
(the largest of the New World) serve the wandering 
Indians, the Apaches Llaneros and the Apaches Lipanos, for 
food. The Assiniboins sometimes kill in a few days from 
seven to eight hundred bisons in what arii called bison 
parks,*^^ artificial enclosures into which the wild herds are 
driven. (Maximilian, Prinz zu Wied, Eeise in das innere 
Nord-Ainerica., Bd. i. 1889, S.443.) The American bison, 
or buffalo, called by the Mexicans Cibolo, which is frequently 
killed merely for the sake of the tongue a much -prized dainty, 
is by no means a iriercj variety of the Aurochs of the Old 
Continent; althougli some other kinds of animals, as the 
elk (Cervus alces) and the reindeer (Cervus tarandus), and 
even, in the human race, the short-statured polar man, are 
common to the northern parts of both continents, evidencing 
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their former long continued connection. The Mexicans 
call the European ox in the Aztec dialect quaquahue/^ a 
horned animal^ from quaquahuitl, a liorii. Some very large 
horns of cattle found in the ancient Mexican buildings not 
far from Cuernavaca, to the south-west of the city of Mexico, 
appear to me to have belonged to the musk ox. The Cana- 
dian bison can be tamed to agricultural labour. It breeds 
with the European cattle, but it was long uncertain whether 
the hybrid was fruitful. Albert Gallatin, who, before he 
appeared in Europe as a distinguished diplomatist, had 
obtained by personal inspection great knowledge of the un- 
cultivated parts of the United States, assures us that the 
mixed breed was quite common fifty years ago in some of 
the north-western counties of Virginia ; and the cows, the 
issue of til at mixture, propagated like all others."^^ I do 
not remember, he adds, " the grown bison being tamed, 
but sometimes young bison calves were caught by dogs, and 
were brought up and driven out with the European cows.” 
At Monongahela all the cattle were for a long time of this 
mixed breed ; but complaints Avere made that th(‘y gave very 
little milk. The favourite food of tlie bison or bulfalo is 
Tripsacum dactyloides (called buffalo grass in North Caro- 
lina), and an undescribed species of clover nearly allied to 
Trifolium repens, and designated by Barton as TrifoKum 
bisonicum. 

I have already called attention elsewhere (Cosmos, vol. ii. 
note 455, English ed.) to the circumstance that, according 
to a statement of the trustworthy Gomara, (Historia General 
de las Indias, cap. 214) there was still living in the six- 
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teentli century, in the north-west of Mexico, in 40° latitude, 
an Indian tribe, whose principal riches consisted in lierds of 
tame bisons (bueyes con una giba). But notwithstanding 
the possibility of taming the bison, iiotwitlistanding the 
(juaiitity of milk it yields, and noTwithstaiiding the licrds of 
lamas in the Cordilleras of Peru, no pastoral life or pastoral 
people were found when America was discovered, and there 
is no historical evidence of this intermediate stage in the life 
of nations ever having existed there. It is worthy of remark 
that tlie American buffalo or bisoif has exerted an influence 
on the progress of geography in trackless mountainous 
regions. These animals wander in the winter, in seardli of 
a milder climate, in herds of several thousands to tlie 
soutli of the Arkansas Eiver. In these migrafions their 
size and unwieldiness make it difficult for tliem to pass 
over high mouiitaihs. When, tlierefore, a well-trodden 
buffalo path is met with, it is advisable to follow it, as being 
sure to conduct to the most convenient pass across the 
mountains. The best routes through the Cumberland 
Mountains, in the south-west parts of A^irginia and Keii- 
tucky, in the llocky Mountains between the sources of the 
Yellow Stone a^d the Platte, and between the southern 
branch of tlie Columbia and tbe*Kio Colorado of California, 
were thus marked out beforehand by* buffalo paths. The 
advance of scitlein^nt and cultivation lias gradually driven 
the buffalo from all the Eastern states : they formerly 
roamed on the banks of the Mississipi and of the Ohio far 
beyond Pittsburg. (Archseologia Americana, vol. ii., 1836, 
p. 139.) 
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From the granitic cliffs of Diego Ramirez, — in the deeply 
indented and intersected Tierra del Euego, which contains 
on the east silnrian schists and on the west the same schists 
altered by the inetamorphic action of subterranean fire, 
(Darwin^s Journal of Researches into the Geology and 
Natural History of the Countries visited in lSJV>-]880 by 
the Ships A(lv('ntiiro and Beagle, p. 206), — to the North 
Polar Sea, the Cordilleras extend in length more than 8000 
geographical miles. I'hey are the longest thongli not tlie 
loftiest chain on our planet ; being raised from a cleft running 
in the direction of a meridian from pole to pole, and excec'd- 
ingin linear distance the interval which in the Old Conti- 
nent separates the l^illars of Hercules from the Toy Cape of 
fh(i Tclmkfches in the north-east of Asia. AVIiere the Andes 
divide into several parallel chains, it is remarked that the 
ranges nearest the sea are usually those which exhibit most 
volcanic activity; but it lias also been observed repeatedly, 
that when tlu; pheuomeua of still active subterranean fire, 
disappear in one chain, they break out in another chain 
running parallel to it. Generally speaking, the volcanic 
cones arc found in a direction corresponding with that of 
the axis of direction of the entire chain ; h\]t in the elevated 
highlands of Mexico the active volcanoes are placed along a 
transverse cleft running from sea to sea in the east and west 
direction. (Humboldt, Essai Politique. T. ii. p. 173.) 
Wliere, by the elevation of mountain masses in the 
ancient corrugation or folding of the crust of the earth, 
access has been opened to the molten interior, that inte- 
rior continues to act, through the medium of the cleft, 
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upon the uphcaved wall-like mass. That which we now call 
a mountain chain has not arrived at once at its present 
sttite : rocksj very different in tlu' order of succession in 
reference to age, are found sn])eriinposed upon each other, 
and have penetrated to the surface by early formed channels. 
The various nature of the formations is due to the outpour- 
ing and elevation of eruptive rocks, as well as to the slow 
and complicated process of mctamorphic action taking place 
ill clefts filled with vapours and favourable to the conduction 
of heat. 

For a long time past, from 1 830 to 1848, the following 
I lave been regarded as the culminating or highest points of 
the (Cordilleras of the New Continent. 

The Nevado de Sorata, also called Aneohuma or 
Tusubaya, (S. lat. 15° 52') a little to the south of the 
village of Sorata or Esquibel, in the eastern Bolivia 
Range : elevation 3949 toises, or 23692 Parisian, or 
25250 English fcet. 

The Nevado de Illimani, west of tlie Mission of 
Yrupana (S. lat. 16° 38') in the same mountain range 
as Sorata : elevation 3753 toises, or 22518 Parisian, or 
24000 English feet. 

The Chimborazo (S. lat. 1° 27 ) in the province of 
Quito : elevation 3350 toises, or 20100 Parisian, or 
21423 English feet. 

The Sorata an^ Ulimani were first measured by a dis- 
languished geologist, Mr. Pentlarid, in 1827, and also in 
1838. Since the publication, in June 1848, of bis great 
inaj) of the basin of the lake of 'Ktieaca, we know that the 
above-menticiied elevations of these two mountains are 



58 


STEPPES AND DESERTS. 


respectively 8900 and 2851 English feet, too great. 
The map gives to the Sorata 21286, and to the Illimani 
21149 English feet. A more exact calculation of the tri- 
gonometrical operations of 1838 has led Mr. IV^ntland to 
these new results. There' arc, according to him, in the 
western Cordillera four ])eal<s of from 21700 to 22350 
English feet. The highest of these, the peak of Saliama, 
would thus be 926 English feet higlior than the Chim- 
borazo, and but S50 English feet lower than the Yolcano 
of Acongagiui, measured- by the expedition of the Beagle 
(Eitz Hoy’s Narrative, Yol. ii. p. 481.) 

p. 3 . — The Desert near the basaltic mountains 
of Harudsh^* 

Near tlui l^lgyptian Natron Lakes, (which in the time of 
Strabo had not yet been divided into six reservoirs), there 
is a range of hills wliich rises steeply on the northern side, 
and runs from cast to west past Eezzan, wdiere it finally 
appears to join the chain of the Atlas. It divides in 
north-eastern Africa, as the Atlas does in north-western 
Africa, tlie inhabited maritime Lybia of Herodotus from 
the land of the Berbers, or Biledulgcrid, abounding in wild 
animals. Erom the limits of Middle Egy])t the whole region 
south of the 30th degree of North latitude is a sea of sand, 
in which are dis})crsed islands, or Oases, contuining springs 
of water and a flourishing vegetation. The number of these 
Oases, of wdiich the ancients only reckoned three, and which 
Strabo compared to tlie spots on a panther’s skin, has 
been considerably augmented by the discoveries of modem 
travellers. The third Oasis of the ancients, now called 
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Siwah, was 11 le Noraos of Ammon; a residence of priests, 
a resting place for caravans, and the site of the temple 
of the horned Ammon and the supposed periodically cool 
fountain of the Sun. The ruins of Ummibida, (Omm- 
lieydah), belong incontestibly to the fortified caravanserai 
at the temple of Ammon, and therefore to the most ancient 
monuments whicli liave come down to us from the early 
dawn of civilization. (Caillaud, Voyage a Syouah, p. 14; 
Ideler in den Fuiidgrubcn des Orients, Bd. iv. S. 899- 
411). 

The Avord Oasis is Egyptian, and synonymous with 
Auasis and Ilyasis (Strabo, lib. ii. p. 180, lib. \vii. 
p. 818, Cas. ; Ilcrod. lib. iii. cap. 20, p. 207, Wessel). 
Abulfeda calls the Oases, el-Wah. In the latA times of 
tlie Cicsars, malefactors were sent to the Oases; being 
banished to these islands in the sea of sand, as the Spaniards 
and the English have sent criminals to the Ealklands or 
to New Holland. Escape by the ocean is almost easier 
than through the desert. The fertility of the Oases is 
subject to diminution by the invasion of sand. 

The small mountain-range of Ilarudsh is said to consist 
of basidtic hills^of grotesque form (Bitterns Afrika, 1822, 
S. 885, 988, 998, and 1008). It is the Mens Atcr of 
Pliny ; and its western extremity or* continuation, called 
the Soudah mountains, has been explored by my utifortunate 
friend, the adventurous traveller Bitchie. This eruption 
of basalt in tertiary limestone, rows of hills rising abruptly 
from dike-like fissures, appears to be analogous to the 
outbreak of basalt in the Yicentine territory. Nature 
often repeats the same phenomena in the most distant 
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parts of the earth, lii tlie limestone formations of the 

white Ilarndsli^^ (Ilarudje cl-Ahiad), which perhaps 
belong to the old chalk, Ilorneiiiiiiin found an immense 
number of fossil heads of fish. Eitcliie and Lyon remarked 
tliat the basalt of the Soiidah mountains, like that of the 
Monte Berico, was in many places intimately mixed with 
carbonate of lime, — a plienojneiiou probably connected with 
eruption tlirougli limestone strata. Lyon^s map even miiiitioiis 
dolomite in the neighbourhood. Modern minerivlc gists have 
found syenite and greenstone in Egy])t, but not basalt. 
Possibly the material of some of the ancient Egyptian vases, 
which are occasionally found of true basalt, may liave been 
taken from these western mountains. May “^Obsidius lapis^'' 
also have lj\3en found there f or are basalt and obsidian to be 
sought for near the Red Sea ? The strip of volcanic or 
eruptive formations of the Ilarudsh, on the margin of tlui 
African desert, reminds the geologist of the augitic vesicular 
amygdaloid, phoiiolite, and greenstone porpyliry, which are 
only found at the iiortliern and w^estern boundaries of the 
8t(‘p[)es of Ycnc/aiela and of the jdains of the Arkansas,* 
as it were on the hills of the ancient coast line. (Humboldt, 
Relation Historique, tom. ii. p. 142 ; Lou^s Expedition to 
the Rocky Mountains, vol. ii. pp. 91 and 405.) 

(^) p. When mddenly deserted by the east wind 

of the trojjics in a sea cover'ed with weed»* 

It is a remarkable phenomenon, well known among 
sailors, tliat in the vicinity of the African coast (between 
the Canaries arid the Cape de Verde Islands, and particu- 
larly between Cape Bojador and the mouth of the Senegal), 
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a west wind often takes the place of the general east or 
trade-wind of tlie tropics. It is the wide expanse of the 
desert of Sahara wliich causes this westerly wind. The air 
over the heated sandy plain becomes rarefied and ascends, 
the air from the sea rushes in to supply the void so formed, 
and thus there sometimes arises a west wind, adverse to 
sliips bound to the American coast, which are made in this 
mil liner to fed the vicinity of the heat- radiating desert 
without even seeing the continent to which it bdongs. 
The clianges of land and sea breezes, which blow alter nately 
at certain hours of the day or night on ail coasts, are due 
to the same causes. 

The accumulation of sea-weed in the neighbourhood cf 
tile African coast has been often spoken of by ancient 
writers. The locality of this accumulation is a problem 
wliicli is intimately connected with our conjectures respecting 
the extent of Phcenician navigation. The Periplus, which 
has been ascribed to Scylax of Caryanda,^ and which, 
according to the researches of Niebuhr and Letronne, was 
very probably compiled in the time of i^hilip of Macedon, 
describes beyond Cerne a quantity of fucus forming a w'eed- 
coveredsea — alynd of ‘^'Marde Sargasso;'^ but the locality 
indicated appears to me to differ very much from that 
'assigned in the work entitled De Miraliilibus Auscul:ationi- 
bus,^^ which long l^ore, unduly, the great name of Aristotle. 
(Compare Scyl. Caryand. Peripl. in Hudson, vol. ii. p. 
with Aristot. dc Mirab. Auscult. in opp. omnia ex. rec. 
Bekkeri, p. 844, § 136.) The pseudo- Aristot le says, 
Phoenician mariners, driven by the cast wind, came in four 
days^ sail from Gades to a i.art where they found the sea 
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covered with reeds and sea-weed {Bpvov fcai^i/Koc.) The 
sea-weed is uncovered at ebb and covered at flood tide.” 
Ts he not here speaking of a shallow place between the 
64^^ and 36^ of latitude? Has a shoal dissappeared in 
consequence of volcaiiic eruption? Vobonne speaks of 
rocks north of Madeira. (Compare also Edrisi^ Geog, 
Nub., 1619, p. 157.) In Scylax it is said, The sea beyond 
Cerne is uniiavigablc on account of its great shallowness, 
its inuddiness, and the great quantity of sea grasses. The 
sea grass lies a span thick, and is full of points at the top, 
so that it pricks.” The sea-weed found between Cerne, — 
(the Phaniician station for iachai vessels, Gaulea, or, according 
to Gosselin, the small island of Fedallah, on the north- 
western ebast of Mauritania), — and Cape de Verde, does 
t\()t now by any means form a great sea meadow, or con- 
nected tract of fucus, a marc herbidum,” sucli as exists 
beyond tlie Azores. In the poetic description of the coast 
by Festus Avienus, (Ora Maiilima, v. 109, 122, 388, and 
408), in tlie composition of ivhich, as Avienus himself says, 
(v. 412) he availed himself of the journals of Phcenician 
sliips, the obstacle presetitcd by the sea- weed is referred to 
in a very circumstantial manner ; hut its site is placed much 
fa.1;her north, towards lerne, the Sacred Island.” 

Si(3 n\dla late ilabra propelliint ratem, 

Sic scgihs liuuior icquoris pigri stupe fe. 

Adjicit et illud, plurimum inter giirgites 
Exstare fiicum, et saepe virgulfci vice 
Ketincre puppim .... 

ITccc inter nndas luulta cpcspitem jacet, 

Eainque lafe gens JTibernorum colit. 
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111 remarking that the fucus and the mud or mire, 
(nri\6s), the shallowness of the sea, and the perpetual calms, 
are always spoken of by the ancients as characteristics of 
the western ocean beyond the Pillars of Hercules, one is 
disposed, more particularly on account of the mention of 
the calmfi,\o ascribe something to Punic artifice, — to the 
desire of a great trading people to deter others, by the 
apprehension of dangers and difficulties, from entering into 
competition with them in western navigation and commerce. 
But even in the genuine writings flf Aristotle (ti/leteorol. ii. 
p. 1, 14,) he maintains this same ojiinioii of the absence of 
wind in those regions, and seeks the explanation of if hat 
he erroneously supposes to be a fact of observation, but 
wliicli is more properly a fabulous mariner’s tSlc, in an 
hypothesis concerning the depth of the sea. In reality, 
the stormy sea betw^een Gadesand the islands of the Blest or 
Fortunate Islands, (between Cad ix and the Canaries), is very 
imlike the sea farther to the south between the tropics, 
IV here the gentle trade winds blow, and whidi is called 
very eharactcristicallv by the Spaniards, el Golfo dc las 
Danias, the Ladies’ Gulf. (Acosta llistoiia natural y moral 
de las Indias, Hb^ iii. cap. 4.) 

From very can’ful researches by myself, and- from the 
comparison of the logs or journals oT many Liiglish and 
French vessels, T ir^cr (hat the old and indefinite expression. 
Mar de Sargasso, iiieliules two banks of fueus, of which 
the greater and easternmost one, of a lengtliencd shape, is 
situated between the parallels of and 34° N. hit,, in a 
nuTidian of 7 degrees to the west of the Island of 
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Corvo^ one of the Azores; uliile tlie lesser and western- 
rnost bank, of a roundish form, is situated between tlie 
Bermudas and the Bahamas, (lat. long, ()t)°-74®.) 

The longer axis of the small bank wliich is crossed In 
ships going from Baxo Plata (Caye d^Vrgent, SilvtT 
Cay) on the north of St. Domingo, to the Bermudas, 
appears to have a N. 60° E. direction. A transverse band 
of Fucus natans, running in an East and West direction 
between the parallels of 25° and 80°, connects tlie greater and 
lesser banks. I have had the gratification of seeing these in- 
ferences approved by my honoured friend Major licnnell, and 
adoI)ted by him in his great work on Currents, where lie lias 
further supported and confiiined them by many new and adtli- 
tional ob^rvations. (Compare Humboldt, Itelation Histo- 
rique, tom. i. p. 202, and Examen critique, tom. hi, p, 68-90, 
with Benueirs Investigation of the Currents of the Atlantic 
Ocean, 1882, p. 184.) The two groups of sea-weed, 
included together with the transverse connecting band 
under the old general name of the Sargasso Sea, occupy 
altogether a space exceeding six or seven times the area of 
Germany. 

Thus it is the vegetation of the ocean which offers the 
most remarkable example of an assemblage of social 
])lants'" of a single Species. On terra firma, the savannalis 
or prairies, or grassy plains of America, Jhe heaths (ericeta), 
and the forests of the North of Europe and Asia, consisting 
of coniferous trees, birches, and willows, offer a less degree 
of uniformity than do those thalassophytes. Our heaths 
show', in the north, in addition to the prevailing Calluna 
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vulgaris, Erica tctralix, E. ciliaris, and E. cinerea; and 
in the south. Erica arborea, E. scoparia, and E. medit- 
terranea. The uiiiformity of tlie aspect offered by the Eucus 
natans is greater than that of any other assemblage or 
a^^sociation of plants. Oviedo * calls the fucus banks 
meadows/^ praderias de yerva. Considering that the 
island of Elores was discovered in 1452, by Pedro Velasco, 
a native of the Spanish port of Palos, by following the 
fliglit of certain birds from the island of Eayal, it seems 
almost impossible, seeing the proximity of the great fucus 
bank of Corvo and Elores, that a part of these oceanic 
meadows should not have been seen before Columbus,*by 
[Portuguese ships driven by storms to the westward. Y et 
the astonishment of the comjianions of Columbus*in 1492, 
when surrounded by sea- weed uninterruptedly from the ] 6th 
of September to the 8th of October, shews that the magni- 
tude of the phenomenon at least was previously unknowni 
to the sailors. The anxieties exciited by the aycumulation 
of sea-w^eed, and the murmurs of his companions in reference 
thereto, are not indeed mentiojied by Columbus in tlie 
extracts from the ship^s journal given by Las Casas. He 
merely speaks of. the complaints and murmurs respecting 
the danger to be feared from the weak but constant East 
winds. It is only the son, Eernando Colon, who, in 
writing his fathers .life, endeavoured to depict the fears 
of the sailors in a dramatic manner. 

According to my researches, Columbus crossed the great 
fucus bank in 1492, in lat. and in 1493, in lat. 37° 
both times in the long, of from 38° to 41° W. This is 
VOL. I. F 
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deducible with tolerable certainty from Columbuses re- 
corded estimation of the shipes rate, and the distance daily 
sailed over f derived indeed, not from casting the log, but 
from data atlbrded by the running out of half-hour sand- 
glasses (ampolletas). The first certain and definite mention 
of a log (catena, della poppa) which I have been able to 
discover, is in the year 1521, in Pigafetta^s journal of Ma- 
gellan's Voyage round the World. (Cosmos, vol. ii. p. 
259, and Note 405, English ed.) The determination of the 
sliip^s ])lace, wdiile Coluihbus was engaged in traversing the 
great meadows of sea-weed, is the more importiiint, because we 
learn from it tliat for three centuries and a half the situation 
of this great accumulation of thulassophytes, whether resulting 
from the local character of the bottom of the sea, or 
from the direction of the Gulf stream, has remained the 
same. Such evidences of the permanency of great natural 
phenomena arrest the attention of the physical inquirer 
with doiiblq, force, when they present themselves in the ever- 
moving oceanic clement. Although the limits of the fucus 
banks oscillate considerably, in correspondence witli the 
variations of the strength and direction of the prevailing 
winds, yet we may still in the middle of the 19th century 
take tlie meridian of 41° W. from Paris (38° 38' W. from 
Greenwich) as the principal axis of llie great bank.’^ In 
the vivid imagination of Columbus, the idea of the posi- 
tion of this bank was intimately connected with the 
great ])hysical line of demarcation, which, according to him, 
divided the globe into two parts, wnth the changes of 
magnetic variation, and with climatic relations. Columbus, 
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when uncertain respecting his longitude^ (I'ebruary 1493)^ di- 
rected himself by the ap])carance of the first floating streamers 
of weed (de la primera yerva) on the eastern margin of the 
great Corvo bank. The physical line of demarcation was^ 
by the powerful influence of the Admiral, converted on the 
4th of May, 1493, into a political line, being made the 
celebrated ^^line of demarcation^^ between the Spanish and 
Portuguese rights of possession. (Compare my Exaraen 
Critique, tom. iii. p. 64-99, and Cosmos, EngUsh ed. vol. ii. 
p. 279-280.) 

(®) p. 3 . — The Nomadic Tihhos and Ttiaricks: 

These two nations inhabit the deserts between Boniou, 
Eezzan, and Lower Egypt. They were first made known to 
ns with some exactness by Hornemanids and LyoiPs travels. 
The Tibbos or Tibbous roam through the eastern, and the 
Tuaticks (Tueregs) through the western, parts of the great 
desert. The first arc called by the other tribes, •from being 
in continual movement, birds.^^ The Tuaricks arc distin- 
guished into those of Aghadez and those of Tagazi. Tliey 
are often engaged as conductors of caravans, and in trade. 
Their language is i^he same as that of the Berbers; and tliey 
belong unquestionably to the number of the primitive 
Tjybian nations. The Tuaidcks present a remarkable phy- 
siological phenomenon. Different tribes among them are, 
according to the climate, white, yellowish, and even almost 
black; but all are without woolly hair or Negro features. 
(Exploration scientifique dc TAlgcih*, T. ii. p. 343.) 
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(®) p. 4. — " The Ship of the Desert,^^ 

In oriental poems^ the camel is called the land -ship, or 
the ship of the Desert (Sefynet-el-badyet); Chardin, Voyages, 
nonv. ^d. par Langleys, 1811, T. hi. p. 376. 

But the camel is not merely the carrier of the desert, and 
the link which, rendering communication between different 
countries possible, connects them with each other : he is 
also, as Carl Bitter has shewn in his excellent memoir on 
the sphere of diffusion of these animals, the pririci])al and 

essential condition of the nomadic life of nations in the 

<1 

patriarchal stage of national development, in the hot parts 
of our planet wlierc rain is either altogether wanting or very 
infrequent. No animars life is so closely ask)ciated by 
natural bonds with a particular stage of the developemcnt of 
the life of man, — a connection historically established for 
several thousand years, — as the life of the camel among the 
Bedouin tri^'es^^ (Asien, Bd. viii. Abth. i. 1847, S. 610 und 
758). The camel was entirely unknown to the cultivated 
Carthaginian nation through all the centuries of their 
flourishing existence, until the destruction of their city. 
The Marusians first brought it into military use, in 
the train of armies, in Western Lybia, in the times 
of the Caesars; perhaps in consequence of its employ- 
ment in commercial operations in the valley of the Nile 
by the Ptolemies. The Guanches, the inhabitants of the 
Canary Islands and probably related to the Berber race, 
were not acquainted with the camel before the 1 5th century, 
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when it was introduced by Norman conquerors and settlers. 
In the probably very limited communication of the Guanches 
with the Coast of Africa, the small size of the boats would 
prevent the transjiort of large animals. The true Berber 
race, diffused throughout the interior of Northern Africa, 
and to which the Tibbos and Tuaricks, .as already men- 
tioned, belong, ow^es doubtless to the use of the camel 
throughout the Lybian desert and its Oases, not only the 
advantages of intercommunication, but also the preservation 
of its national existence to the present day. On the other 
hand, the negro races never, of their own accord, made any 
use of the camel ; it was only in company with the concjlier- 
ing expeditions and proselyting missions*of the Bedouins, 
carrying their prophet^s doctrines over the whole of Northern 
Africa, that the useful animal oftheNedjid, oftheNabatheans, 
and of all the countries inhabited by Aramean races, spread 
to the westward and was introduced among the black popu 
lation. The Goths took camels as early as the fourth 
century to the Lower Istros (the Danube), and the Gliazne- 
vides conveyed them in much larger numbers as far as India 
and the banks of the Ganges.^^ We must distinguish two 
epochs in the diffusion of the camel throughout the northern 
part of the African continent; one under the Ptolemies, 
operating through Gyrene on the whole Df the north-west of 
Africa; and the Mohammedan epoch of the conquering 
Arabs. 

It has long been a question, whether those domestic 
animals which have been the earliest companions of mankind — 
oxen, sheep, dogs, and camels — are still to be met with in a 
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state of original wildness. The Hiongnu, in Eastern 
Asia, belong to the nations who earliest tamed and trained 
wild camels as domestic animals. The compiler of the 
great Gliiiicse work, Si-yu-wen-kien-lo, (Historia llcgionum 
occidentalium, quae Si-yu vocantur, visa ct auditu cognita- 
rum,) affirms that in the middle of the 1 8th century wild 
camels, as well as wild horses and wild asses, still wandered 
in East Turkestan. Hadji Chalfa, in his Turkish Geo- 
graphy, written in the 17th century, speaks of the freiiuent 
chase of the wild camel in the high plains of Kashgar, 
Turfan, and Kliotan. Schott translates, from a Chinese 
author, Ma-ds(;]ii, that wild camels are to be found in the 
countries to tlie north of China and west of the Hoang-ho, 
in Ilo-si or Taiigut. Cuvier alone (Rcgne Animal, T. i. p. 
257), doubts the present existence of wild camels in the 
interior of Asia. He believes they have merely become 
wild/^ because Calmucks, and others having Buddhistic reli- 
gious affinities with them, set camels and other animals at 
liberty, in order “ to acquire to themselves merit for the other 
world.^' According to Greek witnesses of the times of 
Artemidorus and Agatharchides of Cnidus, the Ailaiiitic 
Gulf of the Nabatheaiis was the home of the wild Arabian 
camel. (Ritter's Asien, Bd. viii. s. 670, 672, and 746.) 
The discovery of fossil camel bones of the ancient world by 
Captain Cautley and Doctor Falconer, in 1834, in the sub- 
Himalaya range of the Sewalik hills, is peculiarly deserving 
of notice. These bones w^ere found with other ancient bones 
of mastodons, of true elephants, of giraffes, and of 'a 
gigantic land tortoise (Colosaochelys), twelve feet in length 
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and six feet iu height. (Humboldt, Cosmos, Engl. cd. vol. 
i. p. 268.) Tills camel of the Ancient World has received 
the name of Carnelus sivalenajs, but does not show any con- 
siderable difference from tlie still living Egyptian and 
Bactrian camels with one and two humps. Forty camels have 
very recently ^leen introduced into Java, having been brought 
there from Teneriflc. (Singapore Journal of the Indian 
Archipelago, 1847, p. 206.) The first experiment has been 
made in Samarang. In like manner, reinde(;r have only 
been introduced into Iceland from Norway in the course 
of the last century. They were not found th(‘rc when the 
islaiid was settled, notwithstanding^ the proximity to East 
Greenland, and the existence of floating masses of ice. (Sar- 
torius von Waltershausen physisch-geographische Skizze von 
Island, 1847, S. 41.) 

(^®) p. 4 .) — ‘^Between the Altai and the Kuen4iin^^ 

The great highland, or, as it is commonly called, the mountain 
plateau of Asia, which includes the lesser Buchafia, Songarei, 
Thibet, Tangut, and the Mogul country of the Chalcas and 
Olotes, is situated between the 36th an^ 4Sth degrees of 
latitude, and the meridians of 81° and 118° E. long. It is 
an erroneous view to represent this part of the interior of Asia 
as a single undivided mountainous gibl)osity, conthiuous like 
the elevated plains of Quito and Mexico, and elevated from 
seven to nine thousand feet above the level of the sea. That 
there is not in this sense any undivided mountaiji plateau in 
the interior of Asia, has already been shewn by me in my 

Researches respecting the Mountains of Northern India.^' 
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(Humboldt, Premier Meinoire sur les Montagues de FInde, 
in the Annales de Chimie et de Physique, T. iii. 1816, p. 
303; Second Memoire, T. xiv. 1820, jp. 5-55.) 

My views concerning the geographical range of plants, 
and the mean degree of ' temperature requisite for certain 
kinds of cultivation, had early led me to entertain consider- 
able doubts as to the continuity of a great Tartarian plateau 
between the Himalaya and the Altai. Writers continued to 
characterise this plateau as it bad been described by Hippo- 
crates (De iEre et Aquis, § xcvi. p. 74), as the high and 
naked plains of Scythia, which, without being crowned with 
mo,\mtains, rise and extend to beneath the constellation 
of the Bear.^^ Klaproth has the undeniable merit of 
having be^on the first to make us acquainted with the true 
position, extent, and direction of two great and entirely dis- 
tinct chains of mountains — the Kuen-liin and the Thian- 
schan, in a^part of Asia which is better entitled to the name 
of ^^centr4” than Kashmecr, Baltistan, and the Sacred 
Lakes of Thibet, (the Manasa and the Ravanahrada). The 
importance of the Celestial Mountains, the Thian-schan, 
had indeed been filready surmised by Pallas, without his 
being aware of their volcanic nature; but this highly-gifted 
investigator of nature, hampered by the then prevailing 
hypothesis of a dogmatic and fantastic geology, firmly 
believing in chains of mountains radiating from a centre,^^ 
saw in the Bogdo Oola (the Moiis Augustus, or culminating 
point of the Thian-schan) such a “ central node, from 
whence all the Asiatic mountain chains diverge in rays, and 
which dominates over all the rest of the continent 
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The erroneous idea of a single vast elevated plain occupy- 
ing the whole of central Asia, the Plateau de la Tartarie/^ 
took its rise in Prance, in the latter half of the 18th cen- 
tury. It was the result of historical combinations, and of a 
not sutEciently attentive study of the writings of the cele- 
brated Venetian traveller, as well as of the naive relations of 
those diplomatic monks who, in the IStliand 14th centuries, 
(thanks to tlie unity and extent of the Mogul empire at that 
time) were able to traverse almost the whole of the interior 
of the continent, from the ports of JSyria and of the Caspian 
Sea to the shores of the Pacific on the east coast of China. 
If a more exact acquaintance with the language and anoient 
literature of India had dated farther back among us than 
half a century, the hypothesis of this central plateau, occupy- 
ing the wide space between the Himalaya and the south of 
Siberia, would no doubt have had adduced in its support an 
ancient and venerable authority from that SQurce. The 
poem of the Mahabharata appears, in the geographical 
fragment Bliischmakanda, to describe Mcru^^ hot so much 
as a mountain as an enormous elevation of the land, which 
supplies with water at once the sources of the Ganges, those 
of the Bhadrasoma (Irtysh), and those of the forked Oxus. 
These physico-geographical views were intermingled in 
Europe with ideas of other kinds, and with mythical reveries 
relating to the origin of mankind. It was said that the ele- 
vated regions from which the waters first retreated, (geologists 
in general were long averse to the theory of elevation), must 
also have received the first germs of civilisation. Hebraizing 
systems of geology, and views connected with the Deluge 
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and supported by local traditions, favoured these assum 2 )tioiis. 
The intimate connection belAveen time and space, between 
the beginnings of social order and the plastic character of 
tlie surface of the earth, l(*nt to the supposed ^^uninterrupted 
Plateau of Tartary a jieculiar importance, and an almost 
moral interest. Acquisitions of positive knowledge, the 
late matured fruit of scieniilic travels and direct measure^ 
ments, as well as of a fundamental study of Asiatic languages 
and literature especially those of China, hwx gradually 
demonstrated tlie inaccuracies and exaggerations of those 
wild liypothcscs. The mountain plains (opoTriSui) of Central 
Asia are no longey regarded as the cradle of civilization and 
the primitive seat of all arts and sciences. The ancient 
nation of Bailly^s Atlantis, happily described by d'Alembert 
as having taught ns everything but their own name and 
existence,^' has vanished. The supjiosed inhabitants of the 
Oceanic Atlantis had already been treated, in the time of 
Posidonius, in a no less derisive manner. (Strabo, lib. ii. 
p. 102; and lib. xiii. p. 598, Casaub.) 

A ])latcau of considerable but very unequal elevation, 
having the names of Gobi, Scha-mo (sand desert), Scha-ho 
(sand river), and IJanhai, runs in a SSW.-NNE. direc- 
tion, with little interruption, from Eastern Thibet towards 
the mountain knot of Kentei south of Lake Baikal. 
This swelling of tlic ground is probably anterior to the 
elevation of the mountain chains by which it is intersected ; 
it is situated, as already remarked, between 79° and 116° 
long, from Paris, (81° and 118° E. from Greenwich), 
Measured at right angles to its longitudinal axis, its breadth 
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]8, in tlie sou til between Ladak, Gertop^ and IFlassa^ (the 
seat of the great Tiama,,) 720 geographical miles ; between 
ITami in the Celest.al Mountains, and the great bend of the 
lloang-ho near the In-schaii chain, hardly 480; and in 
the north, between the Khanggai, where the great city of 
Karakhorum once stood, and tlie chain of Khin-gan-Petscha, 
which runs north and south (in the part of tlie Gobi tra- 
versed in travelling from Kiachta by Urga to Pekin) 700 
geographical miles. The whole extent of this swelling 
ground, wdiich must be carefully dktinguished from the far 
more elevated mountain range to the cast, may be apjiroxi- 
matcly estimated, taking its inflections into account, •at 
about three times the area of Pranc<j. The map of the 
mountain ranges and volcanoes of Central Asia (Carte der 
Bergketten und Vulkane von Ccntral-Asien), constructed 
by me in 1839, but not published until 1843, shows in the 
clearest manner the hypsometric relations between tlie 
mountain ranges and the Gobi jilateau. It was founded on 
the critical employment of all the astronomical* determina- 
tions accessible to me, and on a vast amount of orographic 
description, in which Chinese literature is beyond measure 
rich, examined at my request by Klaproth and Stanislas 
Julien, My map marks the mean direction and the height 
of the mountain chains, and represents 4he leading features 
of the interior of the continent of Asia, from 30^ to 60° 
degrees of north latitude, and between the meridians of 
Kherson and Pekin. It diflers materially from any pre* 
viously published map. 

The Chinese have enjoyed a tureefuld advantage towards 
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the collection of so great an amount of orographic data in the 
highlands of Asia, and more especially in tlie regions (liitherto 
so little known in the west), north and south of the Celes- 
tial mountains, between the In-schan, the mountain lake 
Khuku-noor, and the banks of the Hi and the Tarim. 
The three advantages 1 allude to are, — ^the military expedi- 
tions towards the west, (under the dynasties of Han and 
Thang 122 years before our era, and again in the ninth 
century when conquerors advanced as far as Perghana and to 
the borders of the Caspian), together with the more peaceful 
conquests of Buddhistic pilgrims; — the religious interest 
aticiching to certain lofty mountain summits on account of 
sacrifices to be periodically offered there; — and the early 
and general use of the compass in giving the directions of 
mountains and of rivers. The knowledge and use of 
the South pointing of the magnetic needle twelve cen- 
turies before our era, has given to the orographic and 
hydrographic descriptions of countries by the Chinese, a 
great superiority over the descriptions of the same kind 
which Greek or Eoman writers have bequeathed to us, 
and which are besides extremely few. The acute and 
sagacious Strabo, was alike imperfectly acquainted with the 
direction of the Pyrenees, and with those of the Alps and of the 
Appennines. (Compare Strabo, lib. ii. p. 71 and 128 ; lib. 
iii. p. 137 ; lib. iv. p. 199 and 202 ; lib. v. p. 211, Casaub.) 

To the lowlands belong almost the whole of Northern A sia 
to the north-west of the volcanic chain of the Thian-schan ; — 
the Steppes to the north of the Altbi and of the Sayan 
chain ; — the countries which extend from the mountains of 
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Bolor, or Bulyt-Tagh^ cloud mountpiiis^^ in the Uigurian 
dialect) wliich follow a north and south direction, and 
from the upper Oxus, (whose sources were found by the 
Buddhistic pilgrims Iliuon-thsang and Song-yun in 518 
and 629, by Marco Polo in l577, and by Lieutenant 
Wood in 1838, in the Pamer Lake, Sir-i-kol, Lake 
Victoria), towards the Caspian; and from Tenghir or the 
Balkhash Lake through the Kirghis Steppe, towards the 
sea of Aral and the southern extremity of the Ural moun- 
tains. As compared with high plains of 6,000 to 10,000 
feet above the level of the sea, it may well be permitted to 
use the expression of ^Mowlands^^ for hats of little more 
than 200 to 1200 feet of elevation. The lowest of the 
last two numbers corresponds nearly to the altitude of 
the town of Mannheim, and the highest to that of Geneva 
and Tubingen. If the word plateau, so often misemployed 
in modern works on geography, is to have its use extended 
to elevations which hardly present any sensible diflerence in 
climate and vegetation, the indefiniteness of tlie expres- 
sions “ highlands and lowlands,^^ which are only relative 
terms, will deprive jihysical geography of the means of 
expressing the idea of the connection between elevation 
and climate, between the profile or relief of the ground 
and the decrease of temperature. When 1 found myself 
in Chinese Dzungarei, between the boundary of Siberia 
and Lake Dsaisang, at an equal distance from the Icy Sea 
and from the mouth of the Ganges, I might well consider 
myself in Central Asia. The barometer, however, soon 
taught me that the plains through which the Upper 
Irtysh flow^s, between Ustkameiiogorsk and the Chinese 
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Dzungarian Post, Chonimailachu, (slieep-bleatiiig,) are 
scarcely raised 850, or at the most 1170, feet above the level 
of the sea. Parisner’s older barometric measurements 
(which, however, were not published until after my expedi- 
tion), are confirmed by mine. Both refute the liypothesis 
of Chappe, relative to the supposed high elevation of the banks 
of the Irtysh, in Southern Siberia ; an hypothesis based on 
estimations of river declivities. Even further to the East, 
Lake Baikal is only 222 toiscs, or 1420 English feet, above 
the level of the sea. 

In order to connect the idea of the relation of 
th^' terms loivlanda and highlatuU and of the various 
gradations in the hciglit of elevated plains or undulating 
grounds, 'with actual examples ascertained by measurement, 
I liave subjoined a table, forming an ascending scale of such 
districts in different parts of the Globe. What I have 
said above respecting the mean height of those Asiatic 
p ains, which I have termed lowlands, may be compared 
with the following numbers : — 




Toises. 

English feet. 

Plateau of Auvergne 

170 

1087 

(C 

of Bavaria 

260 

1663 

t€ 

of Castillo 

350 

2239 

cc 

of Mysore 

' 160 

2942 

tt 

of Caraccas . ^ 

480 

3070 

<< 

of Popayan 

900 

5766 

cc 

round Lake Tzana (in Abyssinia) . . . 

950 

6076 

(f 

of the Orange liiver (in Soutli Africa) 

1000 

6395 

fi 

of Axum (in Abyssinia) 

1100 

7034 

(C 

of Mexico 

1170 

7483 

(C 

of Quito 

1490 

9528 

« 

of the Province do los Pastes 

1600 

10231 

cc 

round Lake Titiaca 

2010 

12853 
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No portion of the so-called Desert of Gobi (parts of 
which contain fine pastures) lias been so thorouglily 
explored in respecit to the differences of elevation as the 
zone, of nearly 600 geographical miles in breadth, between 
the sources of the Selenga and the great Wall of Cliina, 
A very exact series of barometric levellings was executed 
under the auspices of the Academy of St. Petersbiirgh by 
two distinguished Sjivans, the astronomer George Puss, and 
the botanist Bunge. In the year 1862 they accompanied 
the mission of Greek monks to *^Pekin, to establish there 
one of the magnetic stations recommended by me. The 
mean height of this part of Gobi docs not amount, as*had 
been too hastily inferred from the measurement of neigh- 
bouring summits by the Jesuits Gerbillon and Verbiest 
to from 7500 to 8000 Prench (HOOO to 8500 English) 
feet, but only to little more tlian half tliat lieight, or 
barely 4000 IVench or 4264 English feet. Between Erghi, 
Burma, and Scharaburguna, the ground is only 2400 Prench, 
or 2558 English, feet above tlie level of the sea, or hardly 
600 Prench (320 English) feet higher than the plateau of 
Madrid. Erghi is situated midway, in lat. 45° 31', long. 
111° 26' E. from Greenwich. There is here a depression 
of more than 240 miles in breadth, in a SW. and NE. 
direction. An ancient Mogul tradition marks it as the 
bottom of a former inland sea. There are found in it 
reeds and saline plants, mostly of the same kinds as tliose 
on the low shores of the Caspian. In this central part of 
the desert there are small salt lakes, from which salt is 
carried to China. According to a singular opinion very 
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prevalent among the Moguls, the ocean will one day return 
and establish its empire anew in Gobi. One is reminded 
of the Cliinese tradition of the hitter lake, in the interior 
of Siberia, mentioned by me in another work. (Hum- 
boldt, Asie Centrale, tom. ii. p. 14<1; Klaproth, ^sia 
Polyglotta, p. 232.) The valley or basin of Kashmecr, 
so enthusiastically extolled by Bernier, and but too mo- 
derately praised by Victor Jacquomont, has also given oc- 
casion to great liypsometric exaggerations. By a careful 
barometrical measurement, Jacquemont found the height 
of the Wulur Lake in the valley of Kashmeer, not far 
from the chief city Siritiagur, 836 toises, or 5346 Eng- 
lish feet. Uncertain determinations by the boiling point 
of water gave Baron Carl von Hiigel a result of 910, and 
Lieutenant Cunningham only 7 90 toises. (Compare my Asie 
Centrale, tom. hi. p, 310, with the Journal of the Asiatic 
Society of Bengal, vol. x. 1841 , p. 1 14.) Kashmecr, — respect- 
ing which, ill Germany particularly, so much interest has been 
felt, but the delightfulness of wdiose climate is considerably 
impaired by four months of winter snow in the streets of 
Sirinagur (Carl von lliigcl, Kaschmir, Bd. ii. 8. 196), — is not 
situated, as is often supposed, upon the ridge of the Himalaya, 
but is a true cauldron-shaped valley (Kesselthal, Caldera,) on 
the southern declivity of those mountains. On the south- 
west, where the rampart-like elevation of the Bir Panjal 
separates it from the Punjaub, the snow-covered summits 
are crowned, according to Vigne, with formations of 
basalt and amygdaloid. The latter formation has received 
from the natives the characteristic name of "schischak 
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dcyu/^ marked by the devil^s small-pox. (^igne^ Travels 
in Kashmeerj 1812, vol. i. p. 237-293.) The beauty of 
its vegetation has from the earliest times been very differently 
described, according as the visitor came from the rich and 
luxuriant vegetation of India, or from the northern regions 
of Turkestan, Samarcand, and Pergliana. 

It is also only very recently that clearer views have been 
obtained respecting tlic elevation of Thibet ; the level of the 
plateau having long been most uncritically confounded with 
the summits which rise from it. Thibet occupies the 
interval between the two great chains of the Himalaya and 
the Kuen-liin, forming the raised ground of the valley 
between them. It is divided from east to west, both by 
the natives and by Chinese geographers, into three portions. 
Upper Thibet, with its capital city lUlassa, probably 1500 
toises (0590 English feet) above the level of the sea ; — 
Middle Thibet, with tlie town of Leh or Ladak (1563 toises, 
or 9995 Enghsh feet) ; — and Little Thibet, .or Baltistan, 
called the Tliibct of Apricots, (Sari Boutan), in which are 
situated Iskardo (985 toises, or 6300 English feet), Gilgit, 
and south of Iskardo but on the left bank of the Indus, 
the plateau of Deotsuh, measured by Vigne, and found to 
be 1873 toises, or 11,977 English feet. On examining all 
the notices that we possess respecting tShe three Thibets, (and 
which will have received in the present year a rich augmen- 
tation by the boundary expedition under the auspices of 
the governor-general. Lord Dalliousie), we soon become con- 
vinced that the region between the Himalaya and the Kuen- 
Itin is no unbroken plain or table land, but that it is inter- 

^OIi. I. G 
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sected by mountain groups, undoubtedly belonging to wholly 
distinct systems of elevation. There are, properly speaking, 
very few plains ; the most considerable are those between 
Gertop, Daba, Schang-thung (Sliepherd^s Plain) the native 
country of the Shawl-goat, andSchi2)ke (1034 toises, 10,450 
English feet) ; — those round Ladak, which have an elevation 
of 2100 toises, or 13450 English feet, and must not be 
confounded with the depression in which the town is 
siiuatcdj — and lastly, the plateau of the Sacred Lakes 
Manasa and Eavanahrada (probably 2e345 toises), which 
Avas visited so early as 1625 by Pater Antonio dc Andrada. 
Other parts are entirely filled with crowded mountainous 
elevations, rising, as a recent traveller expresses it, ^Oike 
tJie waves of a vast ocean.^^ Along the rivers, the Indus, the 
tiutlej, and the Yaru-dzangbo-tschu which Avas formerly 
regarded as identical with the Brahma-putra, points have 
been measured Avliich are only between 1050 and 1400 
toises (6 7 ligand 8952 English feet) above the level of the 
sea ; so also with respect to the Thibetian villages of Pangi, 
IvunaAvur, Kclu, and Murung. (Humboldt, Asic Ccntrule, 
T. iii. p. 281-325.) Erom many carefully 'collected mea- 
surements of elevation 1 think I may conclude that the plateau 
of Thibet, betAveen 73° and 85° E. long., does not reach a 
mean height of 1800 toises (11510 English feet); tliis is 
hardly equal to the height of the fertile plain of Caxamarca 
in Peru, and is 211 and 337 toises (1350 and 2154 English 
feet) less than the height of the plateau of Titicaca, and the 
street pavement of the Upper Town of Potosi (2137 toises, 
13,665 English feet). 
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Tliat outside of the Thibetian highlands and of the Gobi, 
the boundaries of which have been defined above, there are 
in Asia, betw^een the parallels of 3?® and 48°, considerable 
depressions and even true lowlands, where one bound- 
loss uninterrupted plateau w^as formerly imagined to exist, 
is sliewn by the cultivation of plants which cannot thrive; 
without a certain degree of heat. An attentive study of the 
travels of Marco Polo, in which the cultivation of the vine 
and the production of cotton in northern latitudes arc 
spoken of, liad long called the attention of the acute Klaproth 
to this point. In a Chinese work, entitled Information 
respecting the recently-subdued Barbarians (Sin-kiang-wai- 
taii-ki-lio),^^ it is said, the country of Aksu, somewhat to 
the south of the Celestial Mountains (the Thiaii-schan), near 
the rivers which form the great Tarim-gol, produces grapes, 
l)omegranfites, and numberless other excellent fruits ; also 
tjotton (Gossypium religiosum), which covers the fields liki; 
yellow clouds. In tlic summer the heat is excciTlingly giT;nt, 
and in winter there is here, as at Turfan, neither severe col i 
nor heavy snow." The district round Khotan, Kashgar, 
and Yarkand, still pays its tribute in home-gi’cwTi cotton a? 
it did in the time of Marco Polo. (II Milione di Marco 
Polo, pubbl. dal Conte BaldeUi, T. i. p. 33 and 87.) In 
the Oasis of Hami (Khamil), above 2()0 miles east of Aksu, 
orange trees, pomegranates, and vines whose fruit is of a 
superior quality, grow and flourish. 

The products of cultivation which are thus noticed 
imply the existence of only a small degree of elevation, and 
that over extensive districts. At so great a distance fronti 
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any coast, and in those easterly meridians where tlie cold of 
winter is known to exceed that of corresponding latitudes 
nearer our own part of tRe world, a plateau which should be 
as high as Madrid or Munjch might indeed have very hot 
summers, but would hardly have, in 4>•^^ and 41!'^ latitude, 
extremely mild winters with scarcely any snow^ Near the 
Caspian, 83 English feet below the level of the Black Sea, 
at Astrachan in 46° lat., I saw the cultivation of the 
vine greatly favoured by a high degree of summer lieat ; but 
tlie winter cold is therefrom — 20° to — 25° Cent. ( — 4° to 
— 13° Eahr.) It is therefore necessary to protect the vines 
after November, by sinking them deep in the earth. Plants 
w^hich live, as we may say, only in the summer, as the vine, 
the cotton bush, rice, and melons, may indeed be cultivated 
with success between the latitudes of 40° and 44° on plains 
of more than 500 toises (3197 Englisli feet) elevation, being 
favoured by the powerful radiant heat ; but how could the 
pomegranate,^ trees of Aksu, and the orange trees of Ilami, 
whose fruit Pere Grosier extoUed as distinguished for its good- 
ness, bear the cold of the long and severe winter which would 
be the necessary coiisef|uence of a considerable elevation of the 
land ? (Asie Centrale, T. ii. p. 48-52, and 429,) Carl Zim- 
merman (in the learned Analysis of his Karte von Inner 
Asien,^^ 1 841, S. 99) has made it appear extremely probable 
that the Tarim depression, e. the desert^between the moun- 
lain chains of the Tliiaii-schan and tlie Kueii-liin, where the 
Steppe river Turiin-gol empties itself into the Lake of Loj), 
which used to be described as an alpine lake, is hardly 1200 
vl279 English) feet above the level of the sea, or only twice 
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the height of Prague. Sir Alexander Buriics also assigns 
to that of Bokhara only an elevation of 1190 Englisli 
foot. It is earnestly to be desired, that all doubt respecting 
tlic devation of tlie plateaux o^ middle Asia, south of 45° 
of latitude, should finally be set at rest by direct barometric 
measurements, or by determinations of the boilii»g point of 
water made with more care than is usually given to them. 
All our calculations respecting the difference between the 
limits of perpetual snow, and the maximum elevation of vine 
cultivation in difiTerent climates, rest at present on too 
complex and uncertain elements. 

In order to rectify in the smallest space that whicB was 
said in the last edition of the present work, relatively to the 
great mountain systems which intersect the interior of 
Asia, I subjoin the following general review. We begin 
with the four parallel chains, Avhich follow with tolerable 
regularity an east and Avest direction, and are connected 
with each other at a few detached points l^y transverse 
elevations. Differences of direction indicate, as in the 
Alps of western Europe, a difference in the epoch of eleva- 
tion. After the four parallel chains (the Altai, the Thian- 
sclian, the Ku^in-lun, and the Himalaya), we have to 
notice chains following the direction of meridians, viz. 
the Ural, the Bolor, the Khingan, aiid the Chinese chains, 
Avhich, with the great bend of the Thibetian and Assamo- 
Bermese Dzangbo-tschu, run north and south. TJie 
Ural divides a part of Europe but little elevated above 
the level of the sea from a part of Asia similarly circum- 
stanced. The latter was called by Herodotus, (ed. Schweig- 
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haiiser^ T. v. p. 204) and even as early as l^hereeydes of 
Syros^, a Scythian or Siberian Europe, including all the 
countries to the north of the Caspian and of the laxartes ; 
in this view it would be a continuation of Europe pro- 
longed to the north of Asia/^ 

1. The great mountain system of the Altai, (the *^^gold 
mountains^^ of Menander of Byzaiitiimi, an historical 
writer who lived as early as the 7th c(mtnry, the; Altai-aliii 
of the Moguls, and the Kin-schan of the Chinese), forms 
the southern boundary of the great Siberian lowlands ; and 
running between 50° and 52^° of north latitude, extends 
from the rich silver mines of the SnakeMonn tains, and tlio con- 
fluence of the IJba and the Irtysh, to the meridian of Lake 
Baikal. The divisions and names of the ‘^OreaC^ and the 
liittle Altai,^^ taken from an obscure passage of Abulghasi, 
are to be altogether avoided. (Asie Centralo,T. i. p. 247.) 
The mountain system of the Altai com i)rehends (r/) the Altai 
proper, or Kplywunski Altai, the whole of which is under 
the llussian sceptre ; it is west of the transverse opening of 
the Telezki Lake, which follows the direction of the meridian ; 
and in ante-historic times probably formed the eastern shore 
of the great arm of the sea, by which, in the, direction of the 
still existing groups of lakes, Aksakal-Barbi and Sary-Kupa 
(Asie Centrale, T. ii. p. 138), the Aralo-Caspian basin was 
connected with the Icy sea : — {b) East of the Telezki chain 
which follows the direction of the meridian, the Sayani, 
Tangnu, and Ulangom or Malakha chains, all riuming 
tolerably parallel with each other and in an east and west 
direction. The Tangnu, which sinks down and terminates 
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ill tlie basin of the Selenga, has from very ancient times 
formed a boundary between the Turkish race to the south 
and the Kirghis (Hakas, identical with Sauat) in the north. 
(Jacob Grimm, Gesch. der deutjclieii Spraclie, 1848, Th. i. 
S. 227.) It is the original seat of theSamoieds or Soyotes, 
who wandered as far as the Icy Sea, and wlio were long 
regarded in Europe as a nation belonging exclusively to the 
coasts of the Polar Sea. The highest snow-clad summits of 
the Altai of Kolywan are the Bieluclia and the Katunia- 
Pillars. The height of the latter is about that of Etna. 
The Daurian highland, to which the mountain knot of 
Kerntei belongs, and on the eastern side of which ns the 
Jablonoi Chrebet, divides the depressions of the ]3aikal 
and the Amur. 

2. The mountain system of the Thian-schan, or Celestial 
Mountains, the Tengri-tagh of the Turks (Tukiu) and of 
the kindred race of the Hiongim, is eight times as long, in 
an east and west direction, as the Pyrenees. l\eyond, — e. 
west of its intersection with the transverse or north and 
south chain of the Bolor and Kosuyrt, the Thian-schan bears 
the names of Asferah and Aktagb, is rich in metals, and has 
open fissures, which emit hot vapours, luminous at night, 
and which are used for obtaining sal-ammoniac. (Asie 
Centrale, T. ii. p. 18-20.) East of th*e transverse Bolor and 
Kosyurt chain, there follow successively in the Thian-schan, — 
the Kashgar Pass (Kaschgar-dawan) ; the Glacier Pass of 
Bjeparle, which leads to Kutch and Aksu in the Tarim basin ; 
the volcano of Pe-schan, which sent forth fire and streams of 
lava at least as late as the middle of the seventh century ; the 
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great snow-covercd massive elevation Bogdo-Oola ; the Sol- 
fatara of Urumsti, which furnishes sulydiur and sal-ammoniac 
(nao-scha), and is situated in a coal district ; the still active 
volcano of Turfan (or volcano of Ho-tscheu or Bischbjdik)^ 
almost midway between the meridians of Turfan (Kune- 
Turpan), and of Pidjan. The volcanic eruptions of the 
Thian-schan chain, recorded by Chinese historians, reach 
as far back as the year 89, a.d., when the Ilionguu 
of the sources of the Irtysh were pursued by tlie Chinese 
army as far as Kutch and Kharaschar (Klaproth, Tableau 
hist, dc TAsic, p. 108). The Chinese General, Teu-liian, 
surmounted the Thian-schan, and saw ^^the Tire Moun- 
tains which send out mtlsscs of molten rock that flow for 
many Li/’* 

The great distance from the sea of the volcanoes of the 
interior of Asia is a remarkable and solitary phenomenon. 
Abel Ecinusat, in a letter to Cordier (Annales des Mines, T. 
V. 1820, p. 137), first directed the attention of geologists to 
this fact. The distance, for example, in the case of the volcano 
of Pe-schan, to the north, or to the Icy Sea at the mouth of the 
Obi, is 1528 geographical miles; to the south, or to the 
mouths of the Indus and the Ganges, 1512 geographical 
miles; to the west, 1360 geographical miles to the Caspian 
in the Gulf of Karauoghaz ; and to the cast, 1020 geogra- 
phical miles to the shores of the sea of Aral. The active 
volcanoes of the New World were previously supposed to 
offer the most remarkable instances of such phenomena at a 
great distance from the sea ; their distance, however, is only 
132 geographical miles in the case of the volcano of Popo- 
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catepetl in Mexico, and only 92^ 104, and 156 geogra- 
phical miles in those of the South American volcanoes Sangai, 
Tolima, and de la Fragua, respectively. I exclude from 
tliese statements all extinct volcanoes, and all trachytic moun- 
tains which have no permanent connection with tlic interior of 
tlie earili. (Asic Ccntiale, T, ii. p. 16-55, 69-77, and 341- 
356.) East of the volcano of Turfan, and of the fertile 
Oasis of Humi rich in fine fruit, the chain of tlic Thian- 
schan gives place to the great elevated tract of Gobi which 
follows a S.W. and N.E. direction. This interruption of 
tlie mountain chain, caused by the transverse intersection of 
tlie Gobi, continues for more than 9|- degrees of lougittide ; 
but beyond it the mountains recommence in the somewhat 
more southerly chain of the In-schan, or tlie Sil>fer Moun- 
tains, running (north of tlic Pc-tscheli) from west to east 
almost to the shores of the Pacific near Pekin, and forming 
a continuation of the Thian-schan. As I have viewed the 
In-schan as an easterly prolongation (beyond the interruption 
of the Gobi) of tlie cleft above wliich the Thian-schan stands, so 
one might possibly view the Caucasus as a westerly prolonga- 
tion of the same, beyond the great basin of the Aral andCaspian 
Seas or the depregsiou of Turan. The mean parallel of latitude 
or axis of elevation of the Thian-schan oscillates between 
40-§.® and 43° N. lat . ; that of the Caftcasus, according to 
the map of the Eugsian Etat-Major (running rather E.S.E. 
and W.N.W.), is between 41° and 44° N. lat. (Baron von 
Meyendorflf, in the Bulletin de la Societe g^ologique de 
Prance, T. ix. 1837-1838, p. 230.) Of the four parallel 
chains which traverse Asia from east to west, the Thian- 
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schan is the only one in which no summits have yet Lad 
their elevation above the sea determined by measurement. 

3. The mountain system of the Kuen-liin (Kurkuii or 

Kulkun), if we include in it the Hindu-Coosh and its western 

* 

prolongation in the Persian Elbourz and Demavend, is, next 
to the American Cordillera of the Andes, the longest line of 
elevation on the surface of our planet. Wliere the nortli- 
and -south chain of Bolor intersects the Kuen-liin at riglit 
angles, the latter takes the name of the Thsung-ling ({3nion 
Mountains), which is also given to a part of the Bolor at the 
eastern angle of intersection. The Kuen-liin, forming the 
northern boundary of Tliibet, runs very regularly in an east 
and west direction, in the latitude of 36°. In the meridian 
of Hlassd an interruption takes place from the great moun- 
tain knot which surrounds the al])inc lake of Khuku-noor, 
the Sing-so-liai, or Starry Sea, so celebrated in the mythical 
geography of the Cliincse. The somewhat more northerly 
chains of Nan-schan and Kilian-schan may almost be re- 
garded as an easterly prolongation of the Thian-schaii. 
They extend to the Chinese wall near Liang-tscheu. West 
of the intersection of the Bolor and Kueii-lun (the Thsung- 
ling) I think I have been the first to shew (Asie Centrale, 
T. i. p. 23, and 118-159 ; T. ii. p. 431-434 and 465) that 
the corresponding direction of the axes of the Kuen-liin and 
the Hindu-Coosh (both being east and west, whereas the 
Himalaya is south-east and north-west) makes it reasonable 
to regard the Hindu-Coosh as a continuation, not of the 
Himalaya, but of the Kuen-liin. Prom the Taurus in Lycia 
to Kafiristan, through an extent of 45 degrees of longitude. 
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this chain follows the parallel of llhodes, or the diaphragm 
of Dicearchus, The grand gcognostical view of J^rastos- 
thenes (Strabo, Lib. ii. p. 68 ; Lib. xi. p. 490 and 511; 
and Lib. xv. p. 689), which is fartjier developed by Marinus 
of Tyre, and Ptolemy, and according to which the con- 
tinuation of the Taurus in Lycia extends across the whole 
of Asia to India, in one and the same direction,^' a])pears to 
have been partly founded on statements which reached the 
Persians and Indians from the Punjaub. The Brahmins 
aflirin,^^ says Cosrnas Indicopleustes, in his Christian Topo- 
grapliy, (Mountfaugon, Collectio nova Patrurn, T. ii. p. 167) 
that a line drawn from Tzinitza (Thinse) across Persia find 
Eoinania, exactly cuts the middle of the inhabited earth.^^ It 
is deserving of notice tliat Eratosthenes had so early'remarked 
tliat tliis longest axis of elevation in the Old Continent, m 
the parallels of Sb-JP and 36®, points directly through the 
basin (or depression) of the Mediterranean to the Pillars of 
Hercules. (Compare Asie Centrale> T. i. p. 23 and 122- 
138; T. ii. p. 430 434, with Kosinos, Bd. ii. S. 222 and 
438, p. 188, and note 292,Engl. ed.) The easternmost part of 
the Ilindu-Coosh is the Paropanisus of the ancients, the 
Indian Caucasus gf the companions of Alexander. The now 
generally used term of Hindu-Coosh, belongs, as may be seen 
from the Travels of the Arab Ibn Batifla (English version, 
p. 07), to a single jnountain pass on which many Indian 
slaves often perished from cold. The Kuen-liin, like the 
Thian-schan, shews igneous outbreaks or eruptions at many 
hundred miles from the sea. Elames, visible at a great 
distance, issue from a avcity in the Schin-khieu Mountain. 
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(Asie Centrale, T. ii. p. 427 aud 483, where I have followed 
the text of Yuen-thong-ki, translated by my friend Stanislas 
Julien.) The highest summit measured in the Ilindu- 
Coosh, north-west of Jellalabad, is 3164 toises above the 
sea (20132 English feet); to the west, towards Herat, the 
cliain sinks to 400 toises (2558 English feet), until, north 
of Telieran, it rises again to a height of 2295 toises (14675 
English feet) in the volcano of Demavend. 

4. The mountain system of the Himalaya. The normal 
direction of this system is east and west when followed from 
81® to 97® E. long, from Greenwich, or through more than 
fiffc6en degrees of longitude from the colossal Dhawalagiri 
(4390 toises, 28071 English feet) to the breaking through 
of the lorig-problcinatical Dzangbo-tsclm river (the Irawaddy, 
according to Dalrymple and Klaproth), and to the chains 
running north and south wliich cover the whole of Western 
China, and in the provinces of Sse-tscliuan, Hu-kuang, and 
Kuang-si form the great mountain group of the sources of 
the Iviang. The next highest culminating point to the 
Dhawalagiri, of tliis east and w^est part of the Himalaya, is 
not, as has been hitherto supposed, the eastern peak of the 
Scliamalari, but the Kiiichinjinga. This mountain is 
situated in the meridian of Sikhim, between Bootan and 
Nepaiil, and betweefn the Scliamalari (3750 ? toises, 23980 
English feet) and the Dhawalagiri : its height is 4406 toises, 
or 26433 Parisian, or 28174 English feet. It was first 
measured accurately by trigonometrical operations in the pre- 
sent year, and as the account of this measurement received 
by me from India says decidedly, " tliat a new determination 
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of tlie Dhawalagiri leaves to the latter the first rank among 
all tlie snou'-capped mountains of the Himalaya/^ the 
height of tlic Dhawalagiri must necessarily be greater tlian 
that of 4390 toises, or 26340 Parisian, 28021 English feet, 
Jiitherto ascribed to it. (Jjdter of the accomplished bota- 
nist of Sir Janies lloss^s Antarctic Expedition, Dr. Joseph 
Hooker, written from Dorjiling, July 25, 1848.) The 
turning point in the direction of the axis of the HimalayT^ 
range is not far from the Dhawalagiri, in 79° E. long, from 
Paris (81° 22' Greenwich). From thence to the westward 
the Himalaya no longer runs cast and west, but from SE. 
to NW., connecting itself, as a great cross vein, betn^en 
Mozuffer-abad and Gilgit south of Kafiristan, with a 
part of the Hindu-Coosh. Such a bend or change in the 
direction or strike of the axis of elevation of the Himalaya 
(From E-W. to SE-NW.), doubtless points, as in the 
western part of our European Alps, to a dillerence in the 
age or epoch of elevation. The course of tlie IJi^per Indus, 
from the sacred lakes Manasa^and Ravana-hrada (at an 
elevation of 2345 toiscs, 14995 English feet) in the vici- 
nity of which the great river rises, to Iskardo and to tlie 
platiMui of Deo-tauh, (at an elevation of 2032 toises, 12993 
English feet) measured by Vigne, follows in the Thibetiau 
highlands the same north-westerly dire*ction as the Hima- 
laya. Here is the summit of the Djaw^ahir, long since well 
measured and known to be 4027 toises (25750 English 
feet) in elevation, and the valley of Kashmeer, where at an 
elevation of only 836 toises, (5346 English feet), the Wulur 
Lake freezes every wiflter, and, from the perpetual calm, no 
wave ever curls its surface. 
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Having thus described the four great mountain systems 
of Asia, which in their normal geognostic character are 
cliains coinciding with parallels of latitude, I have next to 
speak of the series of elevations coinciding nearly v\ith meri- 
dians, (or more precisely, having a SSE.-NNW. direction), 
which, from Cape Comorin opposite to the Island of Ceylon 
to the Icy Sea, alternate between the meridians of 06° and 
77^ E. long, from Greenwich. To this system, of which 
tile alternations remind us of faults in v{nns, belong tlie 
Ghauts, the Soliraan chain, the Paralasa, the Bolor, and the 
Ural. The interruptions of the series of elevations arc so 
anfJinged tliat, beside their alternate position in respect to 
longitude, each new chain begins in a degree of latitude to 
which the preceding chain had not quite reached. The im- 
portance which the Greeks (although probably not before 
the second century) attached to these chains induced Aga- 
thodernon and Ptolemy (Tab. vii. and viii.) to represent to 
themselves the Bolor, under the name of Irnaus, as an axis 
of elevation extending as ‘far as 62° N. lat. into the low 
basin of the Lower Irtisch and the Obi. (Asie Centrale, 
T. i. p. 138, 154, and 198 ; T. ii. p. 367.) 

As the perpendicular elevation of nr.ountain summits 
above the level of the sea (unimportant as in the eyes of the 
geologist the circumstance of the greater or lesser corruga- 
tion of the crust of the earth may be), i^ still, like all that is 
dillicult of attainment, an object of popular curiosity, the 
following historical notice of the gradual progress of hypso- 
metric knowledge may here find a suitable place. When I 
returned to Europe in 1804 after a four years^ absence, not 
a single Asiatic snowy summit either in the Himalaya, the 
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Iliiidu-Coosli, or the Caucasus, had been measured with any 
(i.Kactuess ; and I could not therefore compare my deiermi- 
jiations of the height of perpetual snow in the Cordilleras of 
Quito, or the mountains of Mexico, with any corresponding 
determinations in the East. The important journey of 
Turner, Davis, and Saunders, to the highlands of Thibet, 
does indeed belong to the year 1783, but Colebrooke justly 
remarks, that the elevation given by Turner to the Schama- 
hm (lat. 28° 5', long. 89° 30', a little to the north of Tassi- 
sudaii) rests on foundations as slight as those of the so-called 
measurements of the heights seen from Patna and the 
Kafiristan by Colonel Crawford and Lieutenant Macarfney. 
(Compare Turner, in the Asiatic Researches, vol. xii. p. 234, 
with Elj)hinstone’s Account of the Kingdom of Caubul, 
1815, p. 95, and Erancis Hamilton, Account of Kepal, 
1819, p. 92.) The excellent observations and writings of 
Webb, Hodgson, Herbert, and the brothers Gerard, have 
thrown great and certain light on the elevatioi^ of the co- 
lossal summits of the Himalaya; yet, in 1808, the hypso- 
metric knowledge of this great Indian chain was still so 
uncertain that Webb wrote to Colebrooke: “The height of 
the Himalaya still remains a problem. I find, iiideed, that 
the summits visible from the high plain of Roliilcund arc 
21000 Englisli feet above that plain, tut we do not know 
the absolute height ^bove the sea.^^ 

It was not until the l3cginniiig of the year 1820 that it 
began to be reported in Europe, that not only were there in 
the Himalaya, summits much higher than those of the 
Cordilleras, but also that Webb had seen in the Pass of Niti, 
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and Moorcroft in the Thibetian plateau of Daba anti the 
Sacred Ijakes, fine pastures and flourisliing fields of corn, at 
altitudes far exceeding the height of Mont Blanc. Tliese 
accounts were received ii?. England with much incredulity, 
and were met by doubts respecting the influence of refrac- 
tion. I have shown the groundlessness of these doubts in 
two memoirs (Sur les Montagues de Tlnde), printed in the 
Annales de Cliiinie et de Physique. The Tyrolese Jesuit, P. 
'Kefenthalcr, who in 1766 penetrated into the provinces of 
Keinaun and Nepal, had already divined the importance of 
the Dhawalagiri. We read on his map, Montes Albi, 
qui Indis Dolaghir, nive obsiti." Captain Webb always uses 
the same name. Until the measurements of the Djawahir 
(lat. 80® 22', long, 79® 58', altitude- 4027 toises, or 25750 
English feet) and of the Dhawalagiri (lat. 28® 40', long. 83® 
21', altitude 4390? toises, 28072 English feet) were made 
known in Europe, the Chimborazo (3350 toises, or 21421 
English fee^t), according to my trigonometric measurement, 
(Recueil d'Observations astronomiques, T. i. p. 73) was still 
everywhere regarded as the highest summit on the surface of 
the earth. The Himalaya now appeared, according as the 
comparison was made with the Djawahir orihe Dhawalagiri, 
676 toises (4323 English feet), or 1040 toises (6650 
English feet), higher than the Chimborazo. Pentland^s 
South American travels, in the years 1827 and 1838, fixed 
attention (Annuaire du Bureau des Longitudes, 1830, 
p. 320 and 323) on two snowy summits- of Upper Peru, 
east of the Lake of Titicaca, which were supposed to surpass 
the height of tlie Chimborazo respectively by 598 and 403 
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toises, (3824 and 2577 English feet.) I have remarked 
above^ pp. 53-54, that the latest calculation of the measure- 
ments of the Sorata and Illimani shews this view to be in- 
correct. The Dhawalagiri (on the declivity of which, in the 
valley of the Ghandaki, the Salagrana Ammonites, so cele- 
brated among the Brahmins as symbols of one of the incar- 
nations of Vishnu, are collected) therefore still shews a 
dillerence between the culminating points of the Old and 
the New Continents of more than 6200 Parisian, or 6608 
English feet. 

The question has been raised, whether there may not 
exist behind the southernmost more or less perfectly® mea- 
sured chain, other still greater elevations. Colonel George 
Lloyd, who in 1840 edited the important oT)servations 
of Captain Alexander Gerard and his brother, entertains an 
opinion that in the part of the Himalaya which he calls 
somewhat vaguely the Tartaric chain,^^ (meaning therefore 
in north Thibet towards the Kuen-liin, and perhg^s in Kailasa 
of the sacred lakes, or beyond Leh) there are summits of 
from 29000 to 30000 English feet, — one or two thousand 
feet higher therefore than the Dawalagiri. (Lloyd and 
Gerard, Tour i» the Himalaya, 1840, vol. i. p. 143 and 312; 
Asie Centrale, T. hi. p. 324.) So long as actual measure- 
ments are wanting, one cannot decide respecting such possibi- 
lities; as the indication, from which the natives of Quito, long 
before the arrival of Bouguer and La Condamine, recognised 
the superior altitude of the Chimborazo (namely, from the 
})ortion of its height above the region of perpetual snow 
being greater tlian in any of the other mountains), might 
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prove very deceptive in the temperate zone of Thibet, where 
radiation is so active in the table-land, and where the lower 
limit of perpetual snow does not form a regular line at an 
equal elevation, as it doQs in the tropics. The greatest 
elevation above the level of the sea ever attained by human 
beings on the declivity of the Himalaya, is 3035 toises, or 
18SilO Parisian, or 19409 English feet, reached by Captain 
Gerard, with seven barometers, on the mountain of Tarlii- 
gang, a little to the north-west of Schipke. (Colebrooke, in 
the Transactions of the Geological Society, vol. vi. p. 411.) 
This happens to be exactly the same height as that reached 
by niyself on the 23rd of June, 1802, and thirty years later 
by my friend Boussingault, on the 16th of December, 1831, 
on the declivity of the Chimborazo. The unattained summit 
of the Tarhigang is, however, 197 toises, or 1260 English 
feet, higher than that of the Chimborazo. 

The passes across the Himalaya, leading from Hindostan 
into Cliincsg Tartary, or rather into Western Thibet, more 
particularly between the rivers of Buspa and Schipke or 
Langzing Kliampa, are from 2400 to 2900 toises, or 15346 
to 18544 English feet. In the chain of the Andes I found 
the pass of Assuay, between Quito and ,, Cuenca on the 
Ladera dc Cadlud, having a similar elevation, being 2428 
toises, or 15526 English feet, high. A great part of the 
mountain plains of the interior of Asia, would be buried 
throughout the year in perpetual snow and ice, if it were 
not, that by the great radiation of heat from the Thibctian 
plateau, by the constant serenity of the sky, by the rarity ol 
the formation of snow in the dry atmovsphere, and by the pow- 
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erful solar heat peculiar to the eastern continental climate, the 
limit of perpetual snow is wonderfully raised on the northern 
slope of the Himalaya, — perhaps to 2600 toises, or 16625 
English feet above the level of the sea. Fields of barley 
(Hordeum hexastichon) are seen in Kunawur up to 2300 
toises, or 14707 English feet; and another variety of barley 
called Ooa, and allied to Hordeum cocleste, even much higher. 
Wheat succeeds extremely well in the Thibetian highlands 
up to 1880 toises, or 12022 English feet. On the northern 
declivity of the Himalaya, Captain Gerard found the upper 
limit of the higher birch woods ascend to 2200 toises, 14068 
English feet ; and small bushes which serve the inhabitants 
for fuel to warm their huts, attain, in the latitude of 
30:;° and 31° of north latitude, a height of 2650 toises 
(16945 English feet), or almost 200 toises (1279 English 
feet) higher than the limit of perpetual snow under the 
equator. From the data hitherto collected it would follow, 
tliat we may take the lower limit of perpetual snow on the 
northern side of the Himalaya, on the average, and in round 
numbers, at 2600 toises, or about 16600 English feet; 
whilst on the southern declivity of the Himalaya the snow 
line sinks to 2030 toises, or about 13000 English feet. 

But for this remarkable distribution of temperature in the 
upper strata of the atmosphere, the mountain plain of 
Western Thibet would be uninhabitable to the millions who 
dwell there. (Compare my Examination of the Limit of 
Perj)etual Snow on the two declivities of the Himalaya, in 
the Asie Centrale, T. ii. p. 435-437 ; T. iii. p. 281-326, 
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and in Kosmos, Engl. ed. vol. i. note 403 ; S. 483 of the 
original.) 

A letter which I have just received from India from Dr. 
Joseph Hooker^ who is t-engaged in meteorological and 
geological researches, as well as those connected witli the 
geography of plants, says: ^'Mr. Hodgson, who we regard 
here as the geographer best acquainted with the hypsometric 
relations of the snow ranges, completely recognises the 
correctness of your statement in the third part of the 
Asie Centrale, respecting the reason of the inequality in the 
height- of the limit of perpetual snow on the northern and 
southern declivities of the Himalaya. In the ^ trans Sutlej 
region^ in 36° lat. we often saw the snow limit only com- 
mence at an altitude of 20000 English feet, while in the 
passes south of the Brahmaputra, between Assam and Bur- 
man, in 27° lat., where the most southern Asiatic snowy 
mountains are situated, the limit of perpetual snow sinks 
to 15000 English feet.^^ I believe we ought to distinguish 
between the extreme and the mean heights, but in both we 
see manifested in the clearest manner the formerly contested 
differences between the Thibetian and the Indian declivities. 


My statements respecting the mean 
heiii^ht of the Snow-line in the Hima- 
laya. (Asie Centrale, tom.^iii. p. 326.) 

Paris feet. Eng. feet. 
Northern declivity 15600 . . .16626 
Soulhorn 12180... 12981 


Extremes according to Dr. Joseph 
Hooker’s letter. 

Paris feet. Engf. feet. 

Northern de 9 livity 18764... 20000 
Southern “ 14073. ..15000 


Difference 3420 3645 


Difference 4691 6000 


The local differences vary still more, as may be seen from 
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the list of extremes given in my Asie Centrale^ T. iii. p. 
295. Alexander Gerard saw the snow limit ascend, on the 
Tliibetian declivity of the Himalaya, to 19200 Parisian feet 
(20465 English); and on the southern Indian declivity, 
Jacqiiemont once saw it, north of Cursali on the Jumnotri, 
even as low as 10800 Parisian (11,510 English) feet. 

(^^) p. 6 . — brown Pastoral Race, the Hiongnu/^ 

Tlie Hiongnu (Hiong-nou), who Deguignes, and with 
him many Iiistorians, long considered to be the Huns, 
inhabited that vast region of Tartary which is bounded on 
the east by Uo-leang-ho (the present Mantschu dominion), 
on the south by tlie Chinese wall, on the west by the 
U-siiin terriiory, and on the nortli by the country of the 
Elcuthes. But the Hiongnu belong to the Turkish, and 
the Huns to the Pinnisli or Uralian race. The northern 
Huns, a rude pastoral people, unacquainted with agriculture, 
were dark brown (sunburnt); the southern Huus or Haja- 
telali, (cdled by the Byzantines Euthalites or Nepthalites, 
and dwelling along the ecj^tern shore of the Caspian), had a 
fairer complexion. The latter cultivated the ground, and 
possessed towns.. They are often called the white, or fair 
Huns, and d^Herbelot even declares them to be Indo- 
ScytIli^lns. On Punu, the Leader or ^Panju of the Huns, 
and on the great drought and famine which, about 46 a.d., 
caused a part of the nation to migrate northwards, (see 
Deguignes, Histoire gen. dcs Huns, des Turcs, &c., 1756, 
T- i. pt. i. p. 217 ; pt. ii. p. Ill, 125, 223, 447.) All the 
iiccounts of the Huns taken from the above-mentioned 
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celebrated work have been subjected to a learned and strict 
examination by Klaproth. According to the result of this 
research the Hiongnu belong to the widely diflused Turkish 
races of the Altai and ,Tangnu Mountains. The name 
Hiongnu, even in the third century before the Christian era., 
was a general name for the Ti, Thu-kiu or Turks, in the 
north and north-west of China. The southern Hiongnu over- 
came the Chinese, and in conjunction with them destroyed 
the empire of the northern Hiongnu. These latter fled to 
the west, and this flight seems to have given the first 
impulse to the migration of nations in Middle Asia. The 
Hujis, who were long confounded with the Hiongnu, (as the 
Uigures with the Ugures and the Hungarians), belonged, ac- 
cording to Klaproth, to the Finnish race of the Ural moun- 
tains between Europe and Asia, a race which was variously 
mingled with G ermans, Turks, and Samoieds. (Klaproth, Asia 
Polyglotta, p. 183 and 211 ; Tableaux Historiques deTAsie, 
p. 102 and J.09.) The Huns {OZyvoi) are first named by Dio- 
nysius Perigetes, a writer who was able to obtain more accu- 
rate information respecting the interior of Asia, because, as a 
learned man born at Charax on the Arabian Gulf, Augustus 
had sent him back to the East to accompany thither his 
adopted son Caius Agrippa. Ptolemy, a century later, 
writes the word (Xo5vot) with a strong aspiration, which, as 
St. Martin observes, is found again in the geographical 
name of Chunigard. 

0^) P* No carved Stone” 

On the banks of the Orinoco near Caicara where the 
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forest region joins the plain, we have indeed found repre- 
sentations of the sun, and figures of animals, cut on 
the rocks : but in the Llanos themselves no traces of these 
rude memorials of earlier inhabitants have been discovered. 
It is to be regretted that we have not received any more 
complete and certain information respecting a monument 
which was sent to France to Count Maurepas, and which, 
according to Kalm, had been found by M. de Verandrier in 
(he l^rairies of Canada 900 miles west of Montreal, in the 
course of an expedition intended to reach the Pacific. 
(KaWs Rcise, Th. iii. S. 416.) This traveller found in the 
middle of the plain enormous masses of stone, placed m an 
upright position by the hand of man, and on one of them 
was sometliing which was taken to be a Tartar inscription. 
(Archseologia : or Miscellaneous Tracts, published by the 
Society of Antiquaries of London, vol. viii., 1787, p. 304.) 
How is it that so important a monument has remained 
unexamined? Can it really have contained alphabetical 
writing ? or is it not far more probably a pictorial history, 
like the supposed Phcenician inscription on the bank of the 
Taunton River? I consider it, however, very probable 
that these plains were once traversed by civilised nations : 
pyramidal sepulchral mounds, and entrenchments of extra- 
ordinary length, found in various places between the P4A)cky 
Mountains and the AHeghanies, and on which Squier and 
Davis (in the Ancient Monuments of the Mississipi 
Valley^^) are now throwing a new light, appear to confirm this 
supposition. (Relation Hist., T. iii. p. 1 5 5 .) V erandrier had 
been sent on his expedition by the Chevalier de Beauhariiois, 
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the French Governor-general of Canada^ in 1746. Several 
Jesuits in the city of Quebec assured Kalm that they had 
themselves had the supposed inscription in their hands : it 
was engraved upon a small tablet which had been let into a 
pillar of cut stone, in which position it was found. I have 
asked several of my friends in France to search out this 
monument, in case it should really be in existence in the 
collection of Count Maurepas, but without success. I 
find older, but equally doubtful, statements as to the 
existence of alphabetical inscriptions belonging to the primi- 
tive nations of America, in Pedro de Ciepa de Leon, 
Chrftnica del Peru, P. i. cap. 87 (losa con letras en los 
edificios de Yinaque); in Garcia, Origen de los Indios, 
1607, lib.^iii. cap. 6, p. 258; and in Columbuses Journal 
of his first voyage, in Navarrete, Viages de los Espanoles, 
T. i. p. 67. M. de Verandrier moreover affirmed, (and 
earlier travellers had also thought they had observed 
the same Ihiiig), that in the prairies of Western Canada, 
throughout entire days^ journeys, traces of the ploughshare 
were discoverable ; but the total ignorance of the primitive 
nations of America with regard to this agricultural imple- 
ment, the want of draft cattle, and the ^ great extent of 
ground over which the supposed furrows are found, — all 
lead me to conjecture that this singular appearance of a 
ploughed field has been produced by gome effect of water 
on the surface of the earth. 

('3) p. 7 . — Like an arm of the Sea!* 

The great Steppe, which extends from east to west from , 
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tlic mouth of the Orinoco to the sno^vry mountains of 
Merida, turns to the south in the 8th degree of latitude, 
filling the space between the eastern declivity of the high 
mountains of New Granada, ai^id the Orinoco/ the course 
of which is, in this part, from south to north. This latter 
portion of the Llanos, which is watered by the Meta, the 
Vichada, the Zama, and the Guaviare, connects the valley 
of the Amazons with the valley of the Lower Orinoco. 
The word Paramo, which I often employ in these pages, 
signifies in Spanish America all those mountainous regions 
which are elevated from 1800 to &200 toises above the 
level of the sea (11500 to 14000 English feet in round num- 
bers), and in which an ungenial, rough, and misty climate 
prevails. Hail and snow fall daily for several hours in the 
upper Paramos, and furnish a beneficial supply of moisture 
to the alpine plants ; a supply not arising from a large 
absolute quantity of aqueous vapour in these high regions, 
but from the frequency of showers, (hail and sngw being so 
termed as well as rain), produced by the rapidly changing 
curients of air, and the variations of the electric tension. 
The arborescent vegetation of these regions is low and 
spreading, consisting cliiefly of large flowering laurels and 
myrtle-leaved alpine shrubs, whose knotty branches are 
adorned with fresh and evergreen foliage. Escalloniatubai, 
Escallonia myrtilloides, Chuquiragua iiisignis, Aralias, Wein- 
mannias, Frezieras, Gualtherias, and Andromeda retidWata, 
may be regarded as representatives of the physiognomy of 
this vegetation. To the south of the town of Santa r6 de 
Bogota is the Paramo de la Suma Paz ; a lonely mountain 
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group, in which, accordiug to Indian tradition, vast 
treasures are buried. The torrent which ilovvs under 
the remarkable natural bridge of tlie rocky ravine of 
Icononzo rises in this ^fararno. In iny Latin memoir 
entitled “ De distributionc geographica riantarum se- 
cundum coeli teinperiem et altitudinem montium, 1817,^^ 
I have sought to characterise those mountain regions : 
^^Altitudine 1700-1900 hexapod. Aspcrriimc solitudines, 
quae a colonis hispanis uno nomine Paramos a 2 )pcl- 
lantur, tempestatum vicissitudinibus mire obnoxisc, ad quas 
solutse et cmollitse defluunt nives; ventorum flatibus ac 
iiimBorum grandinisque jactu tumultuosa regio, quie teque 
per diem et per noctes riget, solis nubila ct tristi luce fere 
nunquam ‘calefacta. Habitantur in hac ipsa altitudine sat 
magnae civitates, ut Micuipampa Peruvianorum, ubi thermo- 
metrum centes. mcridie inter 5® et 8®, noctu — 0^.4 consistere 
vidi; Huaucavelica, propter cinnabaris veiias celebrata, 
ubi altitudine 1835 hexap. fere totum per annum temperies 
mensis Martii Parisiis.^^ (Humboldt dc distrib. geogr. 
Plant, ]). 104.) 

p. 8. — The Andes and the eastern mountains 
send forth detached sjpurs which advance towards 
each other y 

The vast region situated between the eastern coast of 
SoulJl America and the eastern declivity of the Andes is 
narrowed by two mountain masses, which partially divide 
from each other the three valleys or plains of the Lower 
Orinoco, of the Amazons, and of the River Plate. The 
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most northern mountains, called the group of the Parime, 
are opposite to tlie Andes of Cundinamarca which project 
far to the east, and assume in the 66tli and 68th degrees of 
longitude the form of high moirntains, connected by the 
narrow ridge of Pacaraima with the granite hills of French 
Guiana. On the map of Columbia constructed by me from 
my own astronomical observations, this connection is clearly 
marked. The Caribs, who penetrated from the missions of 
the Caroni to the plains of the Kio Branco, and as far as the 
Brazilian boundary, crossed in the journey the ridges of 
Pacaraima and Quimiropaca. The second mountain mass, 
which divides the valley of the Amazons from the iSiver 
Plate, is the Brazilian group. In the province of Chiquitos 
(west of the Parecis range of hills), it approaches the pro- 
montory of Santa Cruz de la Sierra. As neither the 
group of the Parime which causes the great cataracts 
of the Orinoco, nor the Brazilian group of mountains, are 
absolutely connected with the Andes, the plain® of Vene- 
zuela have a direct connection with those of Patagonia. 
(See my geognostical view of South America, in Ilelat. 
Hist. T. iii. p. 1 88-24)4.) 

('®) p. 8 . — Troops of dogs^ 

European dogs have become wild in the grassy plains or 
Pampas of Buenos -Ayres. They live in society, and in 
hollows ill which they hide their young. If the scteiety 
becomes too numerous, some families detach themselves and 
form new colonies. The European dog, which has become 
^d, barks as loud as the original American hairy race. 
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Garcilaso relates, that before the arrival of the Spaniards the 
Peruvians had dogs, "perros gozques.^^ He calls the 
native dog, Allco : it is called at present in the Quichua 
language, to distinguish' him from the European dog, 
" Euna-allco," "Indian dog^^ (dog of the inhabit aiits of 
the country) . The hairy Runa-allco seems to be a mere 
variety of the sheplierd^s dog. lie is small, with long hair, 
(usually of an ochry yellow, with white and brown spots,) 
and with upright sharp-pointed ears. He barks a great 
deal, but seldom bites the natives, however disposed to 
be mischievous to the w^hites. When the Inca Pacha- 

t 

cutec, in his religious wars with the Indians of Xauxa and 
Huanca (the present valley of Huancaya and Jauja), con- 
quered them, and converted them forcibly to the worship of 
the sun, he found them paying divine honours to dogs. 
Priests blew on the skulls of dogs, and the worship- 
pers ate their flesh. (Garcilaso de la Vega, Commentarios 
Ecales, P. i. p. 184.) This veneration of dogs in the 
valley of Huancaya is probably the reason why skulls and 
even entire mummies of dogs have been found in the 
Huacas, or Peruvian graves belonging to the earliest epocK 
Von Tschudi, the author of an excellent Fauna Peruviana, 
has examined these skulls, and believes them to belong to a 
peculiar species of dog which he call Oanis ingae, and which 
is different from the European dop*. The Huancas are still 
called derisively by the inhabitants ot other provinces, "dog- 
eaters.^^ Among the natives of the Rocky Mountains, 
cooked dog's flesh is set before strangers as a feast of honour. 
Near Fort Laramie, (one of the stations of the Hudson's 



ANNOTATIONS AND ADDlTlONC. 


109 


Bay Company for the fur trade with the Sioux Indians), 
Captain Bremont attended a feast of this description. (Bre- 
moiit’s Exploring Expedition, 1845, p. 42.) 

The Peruvian dogs had a singular part to play in eclipses 
of the moon : they were beaten until the eclipse was over. 
The Mexican Tccliichi, a variety of the common dog, which 
latter was called in Anahuac Chichi, was completely dumb. 
Techiclii signifies literally stone-dog, from the Aztec, Tetl, a 
stone. The Techichi was eaten according to the old Chinese 
fashion. The Spaniards found this food, before the intro- 
duction of European cattle, so indispensable, that almost the 
whole race was gradually extirpated. (Clavigero, Storia aiftic^a 
del Messico, 1780, T. i. p. 73 .) Buffon confounds the 
Techichi with the Koupara of Guiana. (T. xv. 'p. 155.) 
llie latter is identical with the Procyon or Ursus can- 
crivorus, the Eaton crabicr, or crab-eating Aquara- 
guaza of tlie Patagonian coast. (Azara sur les quadrup^des 
du Paraguay, T. i. p. 315.) Linnjeus, on the oljier hand, 
confounds the dumb variety of dogs with the Mexican 
Itzcuintepolzotli, a kind of dog still only imperfectly de- 
scribed, said to be distinguished by a sliort tail, a very 
small head, and, a large hump on the back. The name 
signifies humped-dog, and is formed from the Aztec, 
itzcuintli (another word for dog), and tepotzotli, humped, a 
humpback. I was. particularly struck in America, and 
especially in Quito and generally in P-eru, with the great 
number of black dogs without hair, called by Buffon 
"chiens turcs’^ (Canis eegyptius, Linn.) Even among the 
Indians this variety is common, but it is generally despised 
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aud ill-treated. All European breeds of clogs perpetuate 
tliemselves very well in South America^ and if the dogs there 
are not so handsome as those in Europe, the reason is partly 
want of care, and partly that the handsomest varieties (such 
as fine greyhounds and the Danish spotted breed) have never 
been introduced there. 

Herr von Tschudi makes the singular remark, that 
in the Cordilleras, at elevations of 13000 feet, tender 
races of dogs aud the European domestic cat are exposed 
to a particular kind of mortal disease. ^^Innumerable 
attempts have been made to keep cats as domestic animals 
in the town of the Cerro de Pasco, 13228 Erench (or 
14100 English) feet above the level of the sea, but such 
attempts have failed, both cats and dogs dying at the end of 
a few days in fits, in which the cats were taken at first with 
convulsive movements, then tried to climb the walls, fell 
back exhausted and motionless, and died. In Yauli I had 
several opportunities of observing this chorea-like disease ; 
it seems to be a consequence of the absence of sufficienl' 
atmospnenc pressure.^^ In the Spanish colonies, tlie hair- 
less dog was looked upon as of Chinese origin, and called 
Perro Cliinesco, or Chino. The race was , supposed to have 
come from Canton or from Manila : according to Klaproth, 
it has certainly been extremely common in China since very 
early times. Among the animals indigenous to Mexico 
tliere was an entirely hairless, dog- like, but very large wolf, 
called Xoloitzcuintli (from the Mexican xolo or xolotl, 
servant or slave). On American dogs, see Smith Barton’s 
Fragments of the Natural History of Pennsylvania, P. i. p, 34. 
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The result of Tscliudi^s researches on the American indi- 
genous races of dogs is the following. There are two kinds 
almost specifically different : 1. Tire Canis caraibicus of 

Lesson, quite without hair, except a small bunch of white 
hair on the forehead and at the point of the tail, of a slate 
grey colour, and silent ; it was found by Columbus in the 
Antilles, by Cortes in Mexico, and by Pizarro in Peru, 
where it suffers from the cold of the Cordilleras, but is still 
abundant in flie warmer parts of the country, under the 
name of perros chinos. 2. The Canis ingae, with pointed 
nose and pointed cars ; this kind barks : it is now employed 
in the care of cattle, and shews many varieties of colours, 
from being crossed with European breeds. The Canis 
ingse follows man to the high regions of the Cfordilleras. 
In ancient Peruvian graves his skeleton is sometimes found 
resting at the feet of the human mummy. We know how 
often the carvers of monuments in our own middle ages 
employed the figure of a dog in this position, as mi emblem 
of fidelity. (J. J. v. Tschudi, Untersuchungen fiber die 
Pauna Peruana, S. 247-251.) At the very beginning of 
the Spanisli conquests European dogs became wild in the 
islands of San Dgmingo and Cuba. (Qarcilaso, P. i. 1723, 
p. 826.) In the prairies between the Meta, the Arauca, and 
tJic Apure, voiceless dogs, (perros mudos,) were eaten in the 
loth century. Alonso de Herrara, who, in 1585, undertook 
an expedition to the Oniioco, says tlie natives called them 
Majos^^ or Auries.^^ A well - informed traveller, 
Ciesecke, found the same non-barking variety of dog in 
Creenland. The Esquimaux dogs pass their lives entirely 
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in the open air ; at night they scrape holes for themselves 
in the snow ; they howl like wolves, in accompaniment with 
a dog that sits in the middle of the circle and sets them off. 
In Mexico the dogs were, subjected to an operation to make 
them fatter and better eating. On the borders of vhe 
province of Durango, and farther to the north on the slave 
lake, tlie natives, formerly at least, conveyed their tents of 
buffalo skins on the backs of large dogs when changing 
their place of residence with the change of season. All 
these traits resemble the customs of the inhabitants of 
eastern Asia. (Humboldt, Dssai polit. T. ii. p. 448 ; Bela- 
tion hist. T. ii. p. 625.) 

p. 8. — Like the greater 'part of the Desert of 

Sahara^ the Llanos are in the torrid zone/^ 

Significant denominations, — ^particularly such as refer to 
the form in relief of the earth^s surface, and which have 
arisen €,t..a period when there was only very uncertain 
information respecting the countries in question and their 
hypsometric relations, — have led to various and long* 
continued geographical errors. Tlie ancient denomination 
of the Greater und Lesser Atlas^^ (Ptol. Geogr. lib. iii. 
cap. 1) has exercised the prejudicial influence here alluded to. 
No doubt the snow-covered western summits of the Atlas 
in the territory of Morocco may be regarded as the Great 
Atlas of Ptolemy ; but where is the limit of the Little Atlas? 
Is the division into two Atlas chains, which the consers’^ative 
tentlencies of geographers have preserved for 1700 years, 
to be still maintained in the territory of Algiers, and even 
between Tunis and Tlemse? Are we to seek between the 



ANNOTATIONS AND ADDITIONS. 


118 


( 3 oast and tlie interior for parallel chains constituting a 
greater and a lesser Atlas? All travellers familiar with 
geognostical views, who have visited Algeria since it has 
been taken possession of by the Franch, contest the meaning 
conveyed by the generally received nomenclature. Among 
the parallel chains, that of Jurjura is generally supposed 
to be the highest of those which have been measured ; 
but the well-informed Fournel, (long Ingenieur en chef des 
Mines de TAlgerie), afiSrras that the mountains of Aur^s, 
near Batnah, which were still found covered with snow at 
the end of March, are higlier. Fournel denies the 
existence of a Little and a Great Atlas, as I do that <ff' a 
Little and a Great Altai (Asie Centrale, T. i. p. 247-252). 
There is only one Atlas, formerly called Dyris by th6 Mauri- 
tanians, and ^Hhis name is to be applied to the ^^bldings,^' 

rides^") or succession of crests which form the division 
between the waters flowing to the Mediterranean, and those 
which flow towards the Sahara lowland. The §t|^e or 
direction of the Eastern Mauritanian portion of the Atlas 
is from east to west ; that of the elevated Atlas of Morocco 
Iroiu north-east to south-west. The latter rises into summits 
which, according ^to Eenou, (Exploration Scientifique de 
TAlgerie de 1840 a 1842, publiee par ordre du Gouvenie- 
nient, Sciences Hist, et Geogr. T. viii. 1846, p. 364 and 373), 
attain an elevation ^ of 10,700 Fr. (11400 Eng.) feet; 
exceeding, therefore, the height of Etna. A singularly 
iormed highland of an almost square shape, (Sahab el 
Marga), bounded on the south by higher elevations, is 
situated in 33° lat. From thence towards the sea to 
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the west, about a degree south of Mogador, the Atlas 
declines in lieight : this south-westernmost part bears the 
uame of Idrar-N-Dercn. 

llie northern Mauritanian boundaries of the widely 
extended low region of the Sahara, as well as its southern 
limits towards the fertile Soudan, are still but little known. 
If we take on a mean estimation the parallels of 16^° and 
32^° as the outside limits, we obtain for the Desert, 
including its Oases, an area of more than 118500 s([uare 
German geographical miles; or betv/een nine and ten times 
the area of Germany, and almost three times that of tlui 
Mediterranean exclusive of the Black Sea. Trom the 
best and most recent intelligence, for wliich we aie indebted 
to the .French Colonel Daumas and MM. Fournel, Kenou, 
and Carette, we learn that the desert of Sahara is composed 
of several detached basins, and that the number and the 
population of the fertile Oases is very much greater tlian had 
been ^agiiied from the awfully desert character of the 
route between Insalah and Timbuctoo, and that from 
Mourzouk in Fezzan, to Bilma, Tirturna, and Lake 
'^I'schad. It is now generally affirmed that the sand covers 
only the smaller portion of the great lowland. A similar 
opinion had been previously propounded by the acutely 
observant Ehrenberg, my Siberian travelling companion, 
from what he had himself seen (Exploration Scientilique de 
FAlgerie, Hist, et Gcogr. T. ii. p. 382). Of larger wild 
animals, only gazelles, \\;ild asses, and ostriches are to be 
m('t with. lion du desert,” says M. Carette, (Kxplor. 

del^Alg. T. ii. p. 126-129; T. vii. p. 94 and 97), ^'cst 
un mythe popularise par les artistes et les poetes. 11 
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n^existc que dans leur imagination. Get animal ne sort 
pas cle sa montagne ou il trouve de quoi se loger^ s^abrcuver 
et so nourrir. Quand ou parlc aux habitans du desert d(i 
ces betes feroccs que les Europeens leur doniient pour 
coinpagnoris, ils repondent avec uii . imperturbable sang 
froid, il y a done chez vous dcs lions qui boivent de Tair 
(it broutent dcs feuilles ? Cliez nous il laut aux lions de 
Teau courantc et de la. chair vive. Aussi des lions ne 
])araisseiit dans le Zahara que la oii il y a des collines 
boisees et de Tcau. Nous iic craignons que la vipere, 
(lefu) et d'innombrablcs cssaiins de moustiques, ces derniers 
la ou il y a qudque humidite/’ 

Whereas Dr. Oudney, in the course of Ihe long journey 
from Tripoli to Lake Tschad, estimated the elevaticyri of the 
southerri Sahara at 1637 English teet, to which German 
geographers have even ventured to add an additioial 
thousand feet, the liigenieur Fournel has, by careful 
barometric measurements based on correspoiuling observa- 
tions, made it tolerably probable that a part of the northern 
desert is below the level of the sea. That portion of the 
desert whicli is now called le Zahara d^Algerie^^ advancers 
to the chains of hills of Metlili and el-Gaous, where tlie 
northernmost of all the Oi^ses, — that of el-Kantara, fruitful 
in dates, — is situated. This low basin,*which touches tlie 
parallel of 34° lat., receives the radiant heat of a stratum 
of chalk, (full of the shells of Tnoceramus), inclined at an 
angle of 65° towards the south (Fournel sur Ics Gisemens 
dc Muriate de Soude en Algerie, p. 6 in the Annales des 
Mines, 4me Scrie, T, ix., 1846, p. 546). ^SVrrivcs a 
Biscara,"^ (Bislira), says Fournel, " an horizon indefini 
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comme celui de la mcr sc cleroulait devant nous.” Between 
Biscara and Sidi Ocba the ground is only 228 (243 Eng.) 
feet above the level of the sea. The inclination increases 
considerably towards the south. In another work, (Asie 
Centrale, T. ii. p. 320), where I have brought together 
everything relating to the depression of some portions of 
continents below the level of the sea, I have already noticed 
that according to Le P6re the bitter lakes'^ on the 
isthmus of Suez, when they have a little water, — and, 
according to General Andreossy, the Natron lakes of 
Eayoum, — are also lower than the level of the Mediter- 
ranean. 

Ainong other manuscript notices of M, Eournel, I 
possess a vertical geological profile, which gives all the 
inflexions and inclinations of the strata, representing a 
section of the surface the whole way from BhilippeviUe on 
the coast to the Desert of Sahara, at a spot not far from 
the Oasis of Biscara. The direction of tlie line on which 
the barometric measurements were taken is south 20° west; 
but the elevations determined are projected, as in my Mexican 
profiles, on a different plane, — a north-south one. Ascend- 
ing uninterruptedly from Constantine, at an elevation of 
332 toises (2122 Eng. feet), the culminating point is found 
between Batnah and Tizur, at an elevation of only 560 
oises (3 5 SO Eng. feet). In the part of the desert situated 
between Biscara and Tuggurt, Eournel has had a series of 
Artesian wells dug with success (Comptes Bendus de FAcad. 
des Sciences, t. xx. 1845, p. 170, 882, and 1305). We 
learn from the old accounts of Shaw, that the inhabitants of 
the country knew of a subterranean supply of water, and 
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relate fabulous tales of a sea under the earth (bahr toht 
el-crd)/^ Fresh waters flowing between clay and marl strata 
of the old cretaceous and other sedimentary deposits, under 
the action of hydrostatic pressure form gushing fountains 
when the strata are pierced (Shaw, Voyages dans plusieurs 
parties de la Berberie, t. i. p. 169 j Rennell, Africa, Append, 
p. Ixxxv). That fresh w^ater in this part of the world 
should often be found near beds of rock salt, need not 
surprise geologists acquainted with mines, since Europe 
offers many analogous phenomena. ^ 

The riches of the desert in rock-salt, and the fact of 
rock-salt liaving been used in building, have been known 
since the time of Herodotus. The salt zone of the Sahara 
(zone salifere du desert), is the southernmost of tliree zones, 
stretching across Northern Africa from south-west to north- 
east, and believed to be connected with the beds or deposits 
of rock-salt of Sicily and Palestine, described by Friedrich 
Hoffman and by Eobinson. (Fourncl, sur les Gisemeiits de 
Muriate de Soude en Algerie, p. 28-41 ; Karsten iiber das 
Vorkommen des Kochsalzes auf der Oberfladie der Erde, 
1846, S. 497, 648, and 741.) The trade in salt with 
Soudan, and the possibility, of cultivating dates in the Oases, 
formed by depressions caused probably by falls or subsi- 
dences of the earth in the gypsum beds of the tertiary 
cretaceous or keuper promotions, have alike contributed 
to enliven the Desert, at least to some extent, by human 
intercourse. The high temperature of the air, which 
makes the day^s march so oppressive, renders the coldness 
of the nights, (of which Denham complained so often in 
the African Desert, and Sir Alexander Barries in the Asiatic), 
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SO much the more striking. Melloni, (Memoria suir abas- 
samento di temperatiira durante le notti placide e serene, 
1847, p. 55), ascribes this cold, produced doubtless by the 
radiation from the ground, less to the great purity and 
serenity of tlic sky, (irrigiainento calorifico per la grande 
seroTiita di cielo nelF irnmensa e deserta pianura deir A^frica 
centrale), than to tlie profound calm, the nightly absence 
of all movement in the atmosphere. (Consult also, re- 
specting African meteorology, Aim6 in the Ex])loration de 
l\Vlg6ric, Physiciue g|nerale, T. ii., 1846, p. 147.) 

The southern declivity of the Atlas of Morocco sends to 
the Sahara, in lat. 32®, a river, the Quad-Dra (Wady-Dra), 
which for the greater part of the year is nearly dry, and 
which Eenou (Explor. de TAlg. Hist, et Geogr., T. viii, 
p. 65-78) considers to be a sixth longer than the Ehine. It 
hows at first from north to south, until, in lat. 29® N. and 
long. 5® W., it turns almost at right angles to its former 
course, runs to the "West, aiul, after passing through 
the great fresh water Lake of Debaid, enters the sea at 
Cape Nun, in lat. 28® 46' N. and long. 11® 08' W. This 
region, which was so celebrated* formerly in the history of 
the Portuguese discoveries of j^e 15 th century, and was 
afterwards wrap]i)edi in ptofoiftid geographical obscurity, is 
now called on the coasr ‘Uhe country of the Sheikh Bei- 
rouk/^ (a chief independent of the Emperor of Morocco.) 
1 1 was explored in the months of July and August 1840, 
by Captain Count Bouet-Tillaumez of the Erench Navy, 
by order of his government. From tlie official Ecpf)rts 
and Surveys which have been communicated to me in 
manuscript, it appears evident that the mouth of the 
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(liuad Dra is at present very much stopped up with sand, 
having an open channel of only about 190 English feet wide. 
A somewhat more easterly channel in the same mouth is 
that of the still very little known Saguiel el-Hamra, which 
comes from the south, and is supposed to have a course of 
at least 600 geographical miles. One is astonished at* the 
length of these deep, but commonly dry river beds. They 
are ancient furrows, such as I have seen in the Peruvian 
desert at the foot of the Cordilleras, between those moun- 
tains and tlie coast of the Pacific. In Bouet^s manuscript 
Relation de ^Expedition de la Malouine,^^ the mountains 
which rise to the north of Cape Nun are estimafed 
at the great elevation of 2800 metres (9185 English feet). 

Cape Nun is usually supposed to have been discovered 
in 1466, by the Knight Gilianez, acting under the command 
of the celebrated Infante Henry Huke of Visco, and foun- 
der of the Academy of Svigres, which was presided over by 
the pilot and cosmographer Mestte Jacom6 of Majorca; 
but the Portiilano Mediceo, the work of a Genoese Navi- 
gator in 1351, already contains the name of Cavo di Non. 
The passage round this Cape Wfis tlien as much dreaded as 
that of Cape Horn has sin^e been, although it is 23' north 
of the parallel of Teneriffc, and could be reached in a few 
days’ voyage from Cadiz, The Portuguese proverb, " quern 
passa q Cabo di Num, ou tornara ou nao,^^ could not deter 
the Infante, whose heraldic French motto, talent de bien 
faire,^’ expressed his noble, enterprising, and vigorous cha- 
racter, The name of the Cape, in which a play of words 
on the negative particle has long been supposed, does not 
appear to me to have liad a Portuguese origin. Ptolemy 
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placed on the north-west coast of Africa a river Nuius, in 
the Latin version Nuiiii Ostia. Edrisi speaks of a town, 
Nul, or Wadi Nun, somewhat more to the south, and tliree 
days^ journey in the inferior : Leo Africanus calls it Belad 
de Non. Long before tlie Portuguese squadron of Gili- 
anez, other European navigators had advanced mucli beyond, 
or to the southward of, this Cape. The Catalan, Don Jayme 
Ferrer, in 1346, as we learn from the Atlas Catalan pub- 
lished by Buchon at Paris, had advanced as far as the Gold 
Eiver, (Eio do Ouro), in lat. 23^ 56' ; and Normans, at the 
end of the 14th century, as far as Sierra l^cone in lat. 
8° 30'. The merit of having been the first to cross the 
equator on the western coast of Africa belongs, however, 
like that of so many other memorable achievements, to the 
Portuguese. 

(^7) p. B . — a grassy plain ^ resembling many 
of the Steppes of Central Asia!* 

The Llanos of Caraccas and of the Eio Apure and the 
Meta, over which roam large herds of cattle, are, in the 
strictest sense of the term, "^•grassy plains.^^ Their preva- 
lent vegetation, belonging to the two families of Cyperace® 
and Gramine®, consists of various species of Paspalum, 
P. leptosftichyum and P. lenticulare; of Kyllingia, K. 
monocephala (Eottb.), K. odorata; of.Panicum, P. granuli- 
ferum, P. micranthum; of Antephora; Aristida; Yilfa; 
and Anthistiria, A. reflexa, and A. foliosa. Only here and 
there are found, interspersed among the Gramiiieae, a few 
herbaceous dicotyledonous plants, consisting of two very 
low-growing species of Mimosa, (Sensitive Plant), Mimosa 
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intermedia, and Mimosa dormjiens, wliich are great favourites 
with the wild horses and cattle. The natives give to this 
group of plants, which close their delicate feathery leaves 
on being touched, the expressivp name of Dormideras — 
sleepy plants. For many square miles not a tree is seen; 
but where solitary trees are found, they are, in moist 
places, the Mauritia Palm ; in arid districts, a Proteacea, 
described by Bonpland and myself, the Ehopala complicata 
(Chaparro bobo), which Wildenow regarded as an Embo- 
thrium; also the highly useful Palma de Covija, or de 
Sombrero ; and our Corypha inermis, an umbrella palm allied 
to Chamserops, which is used to cover the roofs of liuts. 
How far more varied is the aspect of the Asiatic plains ! 
Throughout a large portion of the Kirghis and •Calmuck 
Steppes, which I have traversed from the Don, the Caspian, 
and the Orenburg Ural river the Jaik, to the Obi and 
the Upper Irtysh near Lake Dsaisang, through a space of 
40 degrees of longitude, I have never seen, ^ in the 
Llanos, the Pampas, and the Prairies, an horizon like that 
of the ocean, where the vault of heaven appears to rest on 
the unbroken plain. At the utmost this appearance pre- 
sented itself in ojie direction, or towards one quarter of the 
heavens. The Asiatic Steppes are often crossed by ranges 
of hills, or clothed with coniferous woods or foi^sts. Even 
in the most fruitful jiastures the vegetation is by no means 
limited to grasses ; there is a great variety of herbaceous 
plants and shrubs. In spring-time small snow-wliite and 
red-flowering rosacese and amygdaleae (Spirma, Crateegus, 
Pninus spinosa, and Amygdalus nana) present a smiling 
aspect. I have already mentioned the tall and luxuriant 
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Synantlierse (Saiissurea amara, S. salsa, Artemisias, and 
Ceiitaareas), and of leguminous plants, species of Astra- 
galus, Gytisus, and Caragana. Crown Imperials, (Eritillaria 
ruthcnica, and P. meleagroides), Cypripedias, and tulips, 
rejoice the eye by the bright variety of their colours. 

A contrast to the pleasing vegetation of these Asiatic plains 
is presented by the desolate salt Steppes, particularly by the 
part of the Barabinski Steppe which is at the foot of the 
Altai mountains, and by the Steppes between Barnaul and the 
Serpent Mountain and the country on the cast of the Caspian. 
Here Chenopodias, some species of Salsola and Atriplex, Sali- 
corhias and Halimocnemis crassifolia, (each species growing 
socially^^), form patches of vegetation on the muddy ground. 
See GobH^s Journey in the Steppes of the South of Russia 
(Reisc in die Steppe des sudliclien Russlands, 1838, Th. ii. 
S. 244 and 301). Of the 500 phanerogamous species 
which Claus and Gdbel collected in the Steppes, the Syran- 
therse, t^m Chenopodese, and the Cruciferae, were more 
numerous than the grasses ; the latter being only of fbe 
whole, and the former 4 th and ^^th. In Germany, from the 
mixture of hill and plain districts, the Glumaceae ( 1 . e. the 
Graminese, Cyperacem, and Juncacece cfdlectively), form 
4-th ; the Synantherse or Composite - 4 th ; and the Crucifene 
-pyth of all^our German phanerogamia. In the most nor- 
thern parts of the flat Siberian lowlai;»ds, the fine map of 
Admiral Wrangell shews that the extreme northern limit of 
tree and shrub vegetation (Coniferm and Amentacese) is, in 
the portion towards the Behring^s Straits side, in 674^° lat. ; 
and more to the west, towards the banks of the Lena, in 
7 1®, which is the parallel of the north cape of Lapland. 
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The pliiins which border the Icy Sea are the domain of 
cryptogamous plants. They are called Tundras (Tuiitur in 
Finnish) : they are swampy districts extending farther than 
the eye can reach, partly coveretL with a thick carpet of 
Sphagnum palustre and other mosses, and partly with a dry 
snow-white covering of Ccnomyce rangiferina (Rein-deer 
moss), Stereocaulon paschale, and other lichens. Admiral 
Wrangell, in describing his perilous expedition, to the new 
Siberian islands so rich in fossil wood, says : Tiiese Tun- 
dras accompanied me to the extreme arctic coast. Their 
soil has been frozen for thousands of years. In the dreary 
uniformity of landscape, the eye of the traveller, surrouiidcd 
by rein-deer moss, dwells with pleasure on the smallest patch 
of green turf showing itself now and then on 'a moist 
spot.” 

p, 8 , — The Games which lessen both heat and 
dryness in the New W or Id. 

I have tried to bring together in a brief and compendious 
manner the various causes which produce greater moisture 
and a less degree of heat in America ; it will of course be 
understood that tjie question respects the yeneral hygrome- 
tric state of the atmosphere, and the temperature of the New 
Continent as a whole. Single districts, such as the island of 
Margarita, the Coasts of Cumana and Coro, are as hot and as 
dry as any part of Africa. It must also be remarked that 
the maximjjm of heat at certain hours of a eiimmeFs day has 
been found, on a series of years, to be almost e(jual at very 
different parts of the earth’s surface, on the Neva, the Senegal, 
the Ganges, and the Orinoco; being approximately between 



STEPPES AND DESEKTS. 


124 

?.7®and 32°Eeaumup (93°and 104°Fahreiiheit),and generdly 
not higher, — providing the observation be made in the shade, 
at a distance from ail solid bodies which could radiate heat 
to the thermometer, no^ in an air filled with hot particles 
of dust or sand, and not with spirit thermometers, which 
absorb the light. It is probably to fine grains of sand 
floating in the air, and forming centres of radiant heat, that 
we must ascribe the dreadful temperature of 40° to 44°. 8 
Reaumur (122° to 133° Fall.) in the shade, to which my 
unhappy friend Ritchie, who perished there, and Captain 
Lyon, were exposed for weeks in the Oasis of Mourzouk. 
Thfe most remarkable instance of very high temperature, 
in an air probably free from dust, has been recorded by an 
observer wh'tfiknew well how to place and to correct all his 
instruments with the greatest degree of accuracy, lltippell 
found 37°.6 Reaumur, (110°.6 Fahrenheit,) at Ambukol in 
Abyssinia, with a clouded sky, strong south-west wind, and 
an approaching thunderstorm. The mea/i annual tempera- 
ture of the tropics, or of the proper climate of palms, is, on 
land, between 20° 5 and 23° 8 Reaumur (or 78°.2 and 
85°.5 Fahrenheit) without any considerable difference 
between the observations collected in ^Senegal, Pondi- 
chery, and Surinam. (Humboldt, Memoire sur les lignes 
isothermes, 1817, p. 54. Asie Centrale, T. iii. Mahlmann, 
Table iv.) 

The great coolness, I might almost say cold, which prevails 
for a considerable part of the year within the tr^ics on the 
coast of Peru, causing the thermometer to sink to 12° 
Reaumur (59° Fahrenheit), is, as I have noticed elsewhere, 
by no means to be ascribed to the vicinity of the snow- 
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covered Andes^ but rather to the fogs (garua) wdiich veil 
the solar disk, and to a cold sea current which, commenc- 
ing in the antarctic regions and coming from the south-west^ 
strikes the coast of Chili near VaJelivia and Conception, and 
thence streams rapidly along the coast to the northward, as 
far as Cape Pariiia. On the coast, near Lima, the tempera- 
ture of tlie Pacific is 12°.5 Eeaumur (60®.2 Pahr.), whilst 
ill the same latitude out of the current it is 21® E. (79®.2 
Fahr.) It is singular that so striking a fact should have 
remained unnoticed until my visit to the shores of the 
Pacific, in October 1802. 

The variations of temperature of different regions depf^nd 
in a great degree on the character of^ the bottom of the 
" aerial ocean,^^ or on the nature of Uie flbor ‘or base, 
whether land or sea, continental or oceanic, on which the 
atmosphere rests. Seas, often traversed by currents of 
warmer or colder water, (oceanic rivers), have an eflect very' 
different from that of continental masses, whether mibroken 
or articulated, or of islands, which latter may be regarded 
as shallows in the aerial ocean, and which, notwithstanding 
their small dimensions, exert, often to a great distance, a 
notable influence on the climate of the sea. In continental 
masses we must distinguish between sandy deserts devoid of 
vegetation, savannahs or grassy plains, •and forest-covered 
districts. In Upper Egypt and in South America, Nouet 
in the former, and myself in the latter, found respectively 
at noon the temperature of the ground composed of granitic 
sand 54®.2 and 48®.4 Eeaumur (154® and 1 41® Fahr.) Many 
careful observations in Paris have given, according to Arago, 
40® and 42® Eeaumur, 122® and 126®.5 Fahrenheit. (Asie 
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Centralo, T. iii. p. 176.) The Savannahs, which between 
tlie Missouri aiul, the Mississipi are called Prairies, and 
which appear in South America as the Llanos of Ycriezuela 
and the Pampas of Buenos Ayres, are covered with small 
monocotyledonous plants of the family of Cyperaccm, and 
with grasses of wdiich the thin pointed stalks or ears, and 
the delicate lanceolate leaves or blades, radiate towards the 
unclouded sky, and possess an extraordinary power of emis- 
sion/^ Wells and Daniell (Meteor. Essays, 1827, p. 230 
and 278) have even seen in our latitude, where the atmos- 
phere has so much less transparency, the thermometer sink 
or 8° of Reaumur (14^.5 or 18° Pahrenheit), on 
being placed on the grass. Melloni, in a memoir, Sull 
abassamento di temperatura durante le notti placide e 
serene, 1847, p. 47 and 53, has shewn how in a calm 
state of the atmosphere, winch is a necessary condition of 
strong radiation and of the formation of dew, the cooling of 
the grassy surface is also promoted by the particles of air 
which are already cooled sinking to the ground as being the 
heaviest. In the vicinity of the equator, under the clouded 
sky of the Upper Orinoco, the Rio Negro, and the Amazons 
River, the plains arc clothed with dense primeval forests ; but 
to the north and south of this wooded region there extend 
from the zone of palms and lofty dicotyledonous trees, in 
the northern hemisphere, the Llanos of the Lower Orinocc 
the Meta and the Guaviare, and in the southern hemispliere 
the Pampas of the Rio de la Plata and of Patagonia. The 
space thus occupied by Savannahs or grassy plains in South 
America is at least nine times as great as the area of Prance. 

The wooded region acts in a tlireefold manner in diminish- 
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iiig the temperature . by cooling sliade^ by evaporation, and 
by radiation. Eorcsts, — which in our temperate zone 

consist of trees living togetlier in society/^ a., many 
ijidividuals of one, or of a few Jfiti ds, of the families of 
Coniferse or Amentaccm, oaks, be^^hes, and birches, but in 
the tropics, of an immense variety of trees living separately 
or uusocially,^^ — protect the ground from the direct rays 
of the sun, evaporate iluids elaborated by the trees themselves, 
and cool the strata of air in immediate contact with them by 
the radiation of heat from their appendicular organs or 
leaves. The latter are far from being all parallel with each 
other; they are, on the contrary, variously inclined to* the 
liorizon, and, according to the law developed by Leslie and 
Tourier, the iiiflueiicc of tliis inclination upon tho quantity 
of heat einitled by radiation is such, that the power of 
radiation (pouvoir rayoniiaut) of a measured surface 
having a given oblique direction, is equal to the ])ouvoir 
niyonnant"' wlhdi would belong to a surface of the size 
of a, projected on a horizontal plane. Now in the initial 
condition of radiation, of all the leaves wliieh form the 
summit of a tree and partly cover each other, those are 
lirst cooled which are directed without any interverting 
screen towards the unclouded sky. The cooli)ig result 
(or the exhaustion of heat by emission) will be the md*re 
considerable the greater the thinness of the leaves. A 
second stratum of leaves has its upper surface turned to the 
under surhice of the lirst stratum, and will give out more 
heat by radiation towards tliat stratuin than it can receive 
by radiation from it. The result of this unequal exchange 
will thus be a loss of temperature for the second stratum 
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of leaves also A similar operation will continue from 
stratum to stratum until all the leaves of the tree^ by 
greater or less radiation as modified by their diversity of 
position, have passed into a state of stable equilibrium of 
which the law can be deduced by mathematical analysis. 
In this manner, in the long and clear nights of the equi- 
noctial zone, the forest air contained in the intervals between 
the strata of leaves becomes cooled by the process of 
radiation; and by reason of the great quantity of its thin 
appendicular organs or leaves, a tree, the horizontal section 
of whose summit would measure for example 2000 square 
feet, would act in diminishing the temperature of the air 
equivalently to a space of bare or turf-covered ground 
several thousand times greater than 2000 square feet (Asie 
Centrale, T. hi. p. 195-205). I have sought thus to 
develope in detail the complicated effects which make up the 
total action of extensive forests upon the atmosphere, because 
they have been so often touched upon in reference to the 
important question concerning the climates of ancient 
Germany and Gaul. 

As in the old continent European civilization has had 
its principal seats on a western coast, ii; could not but be 
early remarked that, under equal degrees of latitude, the 
opposite eastern cOast of the United States was several 
degrees colder in mean annual temperature than Europe, 
which is, as it were, a projecting western peninsula to Asia, 
as Briitaivy is to the rest of France. But in this remark 
it was forgotten that these differences decrease from the 
higher to the lower latitudes in such manner that they 
almost entirely disappear from 30® downwards. For the 
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west coast of the new continent, exact thcrmometric obser- 
vations are still almost entirely wanting ; but the mildness 
of the winters in New California shews that the west coasts 
of America and Europe, under the same parallels of latitude, 
probably differ little from each other in mean annual tempe- 
rature. The subjoined table shows what are the correspond- 
ing mean annual temperatures, in the same geographical 
latitudes, of the west coast of Europe and the east coast of 
the New Continent. 


' 

Similar 

degrees 

of 

latitude. 

East Coast 

of 

America. 

West Coast 

of 

Europe. 

lleaumur. 

Fahrenheit. 

Mean temperature of 
the year, of winter, 
and of summer. 

Differences of annual 
temperature of East 
coast of America and 
West coast of Europe. 

Mean temperature of 
the year, of winter, 

and of summer. 

• 

Differences of annual 
temperature of ®ast 
coast of America and 
West coast of Europe. 


i 


-IIM 


-0^5 


57M(yNain . . 

i 


~-2°.S 

GVl 


25“8 — — - 





• 





1-20° 7 




— <f.2 


~31°.5 


57" 11' 


jGotteuburg 



13°.5 


46M 

62°4 



-i7° 34' 

St. John’s . 

.... 

-17“ 30' 


Ofeu . . 



(or Buda) 

48“ 50' 


Paris . . 


— 4°.0 


23°0 

2“.7 


3S°.0 

9°.8 


54°0 

-OM 


Sl^.O 

8®.2 

^ 5".S 

50“.5 TTT- i- 

16°8 


69°.8 

2°6 


37°.8 

8^7 

i 

51“6 — 7— 

14".5 


64°.6 
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Reaumur. 

1 Fahrenheit. 

Similar 

degrees 

of 

’atitude 

East Coast 

of 

Americi. 

West Coast 

of 

Europe. 

Mean temperature of 
the year> of winter, 
and of summer. 

Difference^ of annual 
temperature of East 
coast of America and 
West coast of Europe. 

Mean temperature of 
the year, of winter, 
and of summer. 

Differences of annual 
temperature of East 
coast of America and 
VV est coastof Europe. 

l^t° 39' 

U'’ SO' 

Halifax . 

Bordeaux . 

.-3"5 

5M 

13".8 

4".8 

IP 2 

17-.4 

. 6°.l 

21°,2 

42°.8 

j 

. 18".7 

10" 43' 

Ne\^ York 

.... 

OM 


32°2 

52®. 5 

78®0 



Philadelphia 


OM 

9®.0 

18".l 


32®.2 

520.2 

72®8 


38° 53' 

Washington 

.... 

r.8 

10'»:2 

17''.4 

. 3"4 

3G®.0 

55®.0 

71®2 

• 8.0 

t0° 51' 


Naples 

7".8 

ir.9 — 
19".l 


49'».5 


:3S;‘ 52' 


Lisbon 

9".0 

13".l 

17".4 


62'’.2 
‘ 7M 


29" 48' 

30* 2' 

St. Augustin 

jCairo . . . 

12".2 

17".9 

22^0 

1P.8 

17“.7 

j 23".4 

^ 0.2 

59®.5 

72®.2 

Sl®.6 

58®5 

71®8 

84®7 

. 0*.4 
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In the column of temperatures in the preceding table the 
hrst number represents the temperature of the year ; that 
which stands in place of a numerator the mean winter 
temperature ; and that which stands in the place of a deno- 
minator the mean summer temperature. Besides the great 
difference of mean annual temperature, there is also a 
striking difference between the two coasts in respect to the 
distribution of that temperature into the different seasons of 
the year, and it is this distribution which is most influential 
both on our feelings and on the processes of vegetation. Dove 
remarks generally, that the summer temperature of America 
is lower under equal degrees of latitude than that of Europe : 
(Temperatur tafelii riebst Bemerkungeii fiber die Verbreitung 
der Warme auf der Oberflfi-che der Erde, 1848, *8. 95.) 
The climate of St Petersburg!!, (or to speak more correctly 
the mean annual temperature of that city which is in lat. 
59° 5G'), is found on the east coast of America in lat. 47^^, 
or more to the south; in like manner we Snd the 
climate of Konigsberg, (lat. 54° 43'), at Halifax, (lat. 
44° 39'). The temperature of Toulouse, (lat. 43° 36') 
corresponds to that of Washington (lat. 38° 53'). 

It would be very hazardous to lay down any general 
statements respecting the temperature in the territory of 
the United States of America, as we must distinguish in 
that territory three regions : — 1, the Atlantic States east of 
the Alleghanies ; 2, the Western States in the wide basin 
between the Alleghanies and the Eocky Mountains, through 
which flow the Mississipi, the Ohio> the Arkansas, and the 
Missouri ; 3, the high plains between the Eocky Mountains, 
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and the Maritime Alps of New California through which 
the Oregon or Columbia Eiver finds a passage. Since the 
highly honourable establishment, by John Calhoun, of unin- 
terrupted observations oi^ temperature, made on an uniform 
])hin at 35 military posts, and reduced to daily, monthly, 
Mild annual means, we have arrived at more just cKmutic 
\ ie\vs than those wliieli were so generally received in the 
time of JetEerson, Barton, and Volney. These meteorolo- 
gical stations or observatories extend from the point of 
Blorida and Thompson's Island, (Key West), M. 24° 33', 
to the Council Blufis on the Missouri ; and if we reckon 
amongst them Fort Vancouver, lat. 45° 37', they include 
differences of longitude of 40°. 

It caiinot be aflinned that, on the whole, the mean annual 
temperature of the second or middle region is higher than 
that of the first or Atlantic region. The further advance of 
certain plants towards the north, on the west of the Alle- 
ghany .i/nountains, depends partly on the nature of those 
])lants, and partly on the different distribution of the same 
annual quantity of heat. The wide valley of the Mississipi 
enjoys at its northern and southern extiemities the warming 
iiiiluence of the Canadian Lakes, and of tlie Mexican Gulf 
stream. The live lakes, (Superior, Michigan, Huron, Erie, 
and Ontario), occupy a space of 92,000 English square miles. 
Tlic climate is much milder and more equable in the neigh- 
bourhood of the lakes; for example, at Niagara, (lat. 
43° 15'), the mean winter temperature is only half a degree 
of lieaumur (I°.2 Fahrenheit) below the freezing point, 
while at a distance from the lakes, in lat 44° 53', at the 
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confluence of the river St. Peter's with the Mississipi, the 
mean winter temperature of Fort Snelling is — 7°. 2 Reaumur, 
or 15°. 9 Fahrenheit (see Samuel Forry's excellent Memoir 
on ^^the Climate of the United States, '' 1842, p. 37, 39, 
and 102.) At this distance from the Canadian Lakes, 
(wliose surface is from 500 to 600 — 530 to 640 English — 
feet above the level of the sea, whilst the bottom of the 
lakes Michigan and Huron is about five hundred feet below 
it), recent observations have shewn the climate of the 
country to possess a proper continental character, i, 
hotter summers and colder winters. It is proved,'^ says 
Forry, by our thermometrical data, that the climate west 
of the Alleghany Chain is more excessive than that of the 
Atlantic side.” At Fort Gibson, on the Arkansas River 
which falls into the Mississipi in lat. 35° 47', with a mean 
annual temperature hardly equal to that of Gibraltar, the 
thermometer in the shade, and without any reflected heat 
from the ground, has been seen, in August 1834, fb rise 
to 37°.7 Reaumur, or 117° Fahrenheit. 

The statement so often repeated, although unsupported 
by any thermometric measurements, that since the first 
European settlements in New England, Pennsylvania, and 
Virginia, the eradication of many forests on both sides 
of the Alleghanies had rendered the climate more equable, 
(/. c., milder in winter and cooler in summer), is now gene- 
rally doubted or disbelieved. Series of trustworthy thermo - 
metric observations in the United States hardly extend so far 
back as 7 8 years. We see in the Philadelphia observations. 
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that from 1771 to 1824, the mean annual temperature has 
hardly increased 1^.2 Reaumur, (or 2°.8 Fahrenheit), — a 
dilFerence which is attributed to the increased 'size of the 
town, to its greater pojyalation, and to the numerous steam- 
engines. The difference may possibly be merely accidental, 
for I find in the same pesriod an increase of mean winter 
cold, amounting to 0°.9 Reaumur, or 2° Fahrenheit ; the 
three other seasons had become somewhat warmer. Three- 
and-thirty years^ observations at Salem in Massachusetts 
shew no alteration at all: the annual means oscillate, 
within a degree of Fahrenheit, about the mean of the 
whole number of years ; and the winters of Salem, instead 
of having become milder, as supposed from the destruction 
of the forests in the course of the thirty-three years, have 
become colder by 1®.8 Reaumur, or 4® Fahrenheit. (Forry, 
p. 97, 101, and 107.) 

As the east coast of the United States is comparable in 
respedr to mean annual temperature in equal latitudes to 
the Siberian and Chinese coasts of the old continent, so 
also the west coasts of Europe and America have been very 
properly compared together, I will only take a few 
examples from the western region on /the shores of the 
Pacific, for two of which (Sitka in Russian America, and 
Fort George, in the same latitudes respectively as Gotten- 
burg and Geneva) I am indebted to Admiral Liitke^s 
voyage of circumnavigation. Iluluk and Danzig are nearly 
on the same parallel, and although the mean temperature of 
Iluluk, owing to its insular climate and to a cold sea* 



ANNOTATIONS AND ADDITIONS. 


135 


current, is somewhat lower than that of Danzig, yet the 
winter temperature of the American station is milder than 
that of the port on the Baltic. 



Latitude. 

Longitude* 

Reaumur. 

Fahrenheit. 

Sitka . . . 

57°. 3' 

135° 16' W. 

0°.6 

5°.6 

10°. 2 

33°.4 

^^•^ 550.0 

Gottenburg. . 

57° 41' 

11° 59' E. 

~0°2 

6°.4 

13°.5 

31°5 

46° 4 

62°-4 

Fort George . 

46** 18' 

122° 58' W. 

2°. 6 

37*.9 

• 

Geneva . . . 

46° 12' 

(Alt. 1298 B. ft.) 

0°.7 

7°.9 

14° .0 

33°6 

49°.8 

. 63°.5 

Kherson, . . 

46° 38' 

32° 39' E. 

~3°.l 

004 , 

1 17°.3 

1 

i 25°.0 

|‘”mo 


Snow is hardly ever seen on the banks of the 0»;egon or 
Columbia river, and ice on the river lasts only a very few 
days. The lowest temperature which Mr. Ball once observed 
there in the winter of 1833 was 64 ^° of Eeaumur below 
tlie freezing poii^f, or 17.4® Fahrenheit (Message from the 
President of the United States to Congress, 1844, p. 160 ; 
and Forry, Clim. of the U. States, p.* 49, 67, and 73). 
A cursory glance at the summer and winter temperatures 
aimve given, shews that on and near the west coast, a true 
insular climate prevails. The winter cold is less than in 
the western parts of the old continent, and the summers 
are much cooler. The most striking contrast is presented 
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by comparing the mouth of tlie Oregon with Ports Snolling 
and Howard, and the Council Bluffs, in the interior of 
the Mksissipi and Missouri basin (Lat. 44° — 4G°), — 
where, to speak in the tlanguage of Buffon, wc find an 
ejrcessive, or true continental climate, — a winter cold, 
on single days, of — 28°.4 and — 30°.6 Beautnur ( — 32° 
and —37° Fahr.), followed by mean summer temperatures 
of 16°.8 and 17°.5 lleaurnur (69° and 71°.4 Fahr.) 

p. 10. — if America had emerr/ed later from 
the chaotic watery covering^ 

An acute enquirer into nature, Benjamin Smith Barton, 
said long since with great truth, (Fragments of the Natural 
History of Pennsylvania, P. i. p. 4), I cannot but deem 
it a })uerilc supposition, unsupported by the evidence of 
nature, that a great part of America has probably later 
emerged from the bosom of the ocean than the other 
contineiits.^^ The same subject was touched on by myself 
in a memoir on the primitive nations of America (Neue 
Berlinische Monatschrift, Bd. xv. 1 8 0 6, S. 1 90 ) . " W ri ters 

generally and justly praised have repeated but too often 
that America is in every sense of the wordoa New Continent. 
Her luxuriance of vegotation, the abundant waters of her 
enormous rivers, the unrepose of her powerful volcanoes, 
all (say they) proclaim that the still trembling earth, from 
the face of which the waters have not yet dried off, is here 
nearer to the chaotic primordial state than in the Old 
Continent. Such ideas appeared to me, long before I 
commenced my travels, alike unphilosophical and con- 
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trary to geiKTally acknowledged physical laws. Fantastic 
images of terrestrial youth, and unrepose associated on the 
one hand, — and on the other, those of increasing dryness, 
and inertia in maturer age, — cofcld only have presented 
themselves to minds more inclined to draw ingenious or 
striking contrasts between the two hemispheres, tlian to 
strive to comprehend, in one general view, the construction 
of the entire globe. Are we to regard the south of Italy 
as more modern than its northern portions, because the 
former is almost incessantly discpiietcd by earthquakes and 
volcanic eruptions ? Besides, what small phenomena are 
the volcanoes and earthquakes of the present day, in com- 
parison with those revolutions of nature which the geologist 
must suppose to have accompanied, in the chaotic state 
of the eartli, the elevation, solidification, disruptions, and 
cleavings of the mountain masses? Diversity' of causes 
must produce diversity in the operations of natural forces, 
in countries remote as well as near. Perhaps the v(51canocs 
of the new continent, (of which I still reckon above in 
a state of activity), have only continued to burn longer 
than others, because the lofty mountain ridges, on which 
they have broken forth in rows or series above long sub- 
terraueaii fissures, are nearer to the sea, and because this 
proximity seems, with a few exceptions, to affect the energy 
of the subterranean fires in some way not yet sufficiently ex- 
plained. Besides, both earthquakes and fire-emitting moun- 
tains have periods of activity alternating with periods of 
repose. "At the present moment,*^ (I wrote thus 42 ye,ars 
ago 1) physical disquiet and political calm reign in the New 
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Continent^ while in the Old the desolating strife of nations 
disturbs the enjoyment of the repose of nature. Perhaps a 
time is coming when, in this singular contrast between 
physical and moral forces, the two sides of the Atlantic 
will change parts. Volcanoes are quiescent for centuries 
before they burst forth anew; and the idea that in the 
so-called older countries, a certain peace must prevail in 
nature, is founded on a mere play of the imagination. 
There exists no reason for assuming one entire side of 
our planet to be older or newer than the otlier. Islands 
are indeed raised from the bed of the ocean by volcanic 
action, and gradually heightened by coral animals, as the 
Azores and many low flat islands of the Pacific ; and these 
may indeed be said to be newer than many Plutonic 
formations of the European central chain. A small district 
of the earth, surrounded, like Bohemia and Kashmeer, (and 
like many of the vallies in the Moon), by annular mountains, 
may, by- partial inundations, be long covered with water; and 
after the flowing off of this lake or inland sea, the ground 
oil which vegetation begins gradually to establish itself 
might be said, figuratively, to be of recent origin. Islands 
have become connected with each others by the elevation 
of fresh masses of land ; and parts of the previously dry 
land have been submerged by the subsidence of the 
oscillating ground; but submersions so general as to 
embrace a hemisphere, can, from hydrostatic laws, only be 
imagined as extending at the same time over all parts of the 
earth. The sea cannot pwnanently overflow the boundless 
plains of the Orinoco and the Amazons, without also over- 
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whelming the plains adjoining the Baltic. The sequence 
and identity of the sedimentary strata, and of the organic 
remains of plants and animals belonging to the ancient 
world enclosed in those strata,^ shew that several great 
depositions have taken place almost simultaneously over 
the entire globe.^^ (For the, fossil vegetable remains in the 
coal formation in North America and in Europe, compare 
A.dolph Brongniart, Prodrome d^une Hist, des Yeg^taux 
r'ossiles, p. 179^ and Charles LyelFs Travels in North 
America, vol. ii. p. 20). 

(20) p. 10. — **The Southern Hemifiphere is cooler a^d 
moister than our Northern half of the globe, 

Chili, Buenos Ayres, and the southern parts of Brazil and 
Peru, have all, as a result of the narrowness of the conti- 
nent of South America as it ta{)ers towards the south, a 
true insular climate ; or a climate of cool summers and 
mild winters. As far as the 48th or 50th poiallel of 
latitude this character of the Southern Hemisphere may 
be regarded as an advantage, but farther on towards the 
Antarctic Pole, South America gradually becomes an inhos- 
pitable wilderness. The difference of latitude of the 
southern terminating points of Australia, (including Van 
Diemen Island), of Africa, and of America, — gives 
to each of these continents a peculiar character. The 
Straits of Magellan are between the 53d and 54th degrees 
of latitude, and yet in December and January, when the 
sun is 18 hours above the horizon, the temperature sinks 
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to 4® Reaumur, or 41° Pahreuhcit. Snow falls almost 
daily, and the highest atmospheric temperature observed 
by Churruca (1788) in December, (the summer of those 
regions), was not above 9° R., or 52°.2 Falir. The Cabo 
Pilar, whose towering rock, though only 218 toises, or 
1 394 English feet high, may be regarded as the southern 
termination of the chain of the Andes, is almost in tlie 
same latitude as Berlin. (Relacion del Viage al Estrecbo 
de Magallanes, apcndice, 1793, p. 76.) 

While in the Northern Hemisphere all the continents 
attain a sort of mean limit towards the Pole, coinciding 
pretty regularly with the parallel of 70°, the terminating 
points in the Southern Hemisphere, — of America, in the 
deeply indented and intersected Tierra del Puego, — of 
Australia, — and of Africa, — arc respectively 31°, 46|-°, 
and 56° distant from the south pole. The temperature 
of the very unequal extents of ocean, which divide these 
southeiri points from the icy pole, contributes very mate'- 
rially to modify their climates. The areas of dry land in 
the Northern and Southern Hemispheres are to each other 
in the proportion of 3 to 1. But this inferiority in extent 
of continental masses in the Southern , Hemisphere, as 
compared with the Northern, belongs much more to the 
temperate than to the torrid zone. In the temperate zones 
of the Northern and Southern Hemispheres, the ratio 
is as 13 to 1 ; in the torrid zones as 5 to 4. The great 
inequality in the distribution of the dry land exercises a very 
sensible influence on the strength of the ascending aerial 
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current whicli turns towards the southern pole, and on 
the temperature of the *Soutliem Hemisphere. Some of 
the noblest forms of tropical vegetation, for example the 
tree-ferns, advance south of the eqiAtor as far as the parallels 
of 46°, and of even 53 ° ; whereas north of the equator they 
are not found beyond the tropic of Cancer. (Robert Brown, 
A])pcudix to Flinders^ Voyage, p. 575 and 584; Iium- 
boidt, dc distributione geographica Plantarum, p. 81-85.) 
Tree-ferns thrive extremely well at Hobart Town in Van 
Diemen Island, (lat 42° 53'), where the- mean annual tem- 
perature is 9° Reaumur, or 52°.2 Fahrenheit, and is there- 
fore l°.6 Reaumur, or 3°.6 Fahrenheit, less than that of 
Toulon. Rome is almost a degree of latitude farther from 
the equator than Hobart Town, and has an annual tem- 
perature of 12°,3 R., or 59°.8 Fahr.; — a winter tempera- 
ture of G°.5 R., or 46°.4Fa]ir., — and a summer temperature 
of 21° R., or 86° Fahr. ; these three values being in Hobart 
Town 8°.9, 4°. 5, and 13°.8 R., o^ 52°.0, 42°.2, affd 63°. 
Fahr. In Dusky Bay, New Zealand, tree-ferns grow in 
S. lat. 46° 8', and in the Auckland and Campbell Islands, 
even in 53° S. lat. (Jos. Hooker, Flora Antarctica, 1844, 
p. 107.) 

In the Archipelago of Tierra del Fuego, — \^'hcrc, in the 
same latitude as Dublin, the mean winter tcmj)erature is 
0°.4 Reaumur, (33° Fah.) and the mean summer tempera- 
ture only 8° R., or 50° Fahr., — Captain King found the 
vegetation thriving most luxuriantly in large woody-stemmed 
trees of Fuchsia and Veronica” ; while this vigour of vege- 
tation, which, es|)ecially on the western coast of America 
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in 38® and 40® of south latitude^ is so picturesquely 
described by Charles Darwin, suddenly disappears south 
of Cape Horn, on the rocks of the Southern Orkney and 
Shetland Islands, and of Ihe Sandwich Archipelago. Tliese 
Islands, but scantily covered with grass, moss, and lichens, 
Torres de Desolation,^^ as the French navigators call them, 
are still far north of the Antarctic Circle; whereas in the 
Northern Hemisphere in 70° of latitude, at the extremity of 
Scandinavia, fir-trees attain a height of between 60 and 70 
English feet. (Compare I>drwin in the “Journal of Re- 
searches,^^ 1 845, p. 244, with King in vol. i. of the Narra- 
tive of the Voyages of the Adventure and Beagle, p. 577.) . 
If we compare Tierm del Fuego, and particularly Port 
Famine in the Straits of Magellan in lat. 53° 38', with 
Berlin, which is one degree nearer the equator, we find for 

—0° 5 30® 8 

Berlin 6° 8, 11., 47°. 2, Fahr. ; and for 

13°.9 63°.2 

l®.2 34®.8 

Port Famine 4°. 7, — li., 42°. 6, — — Fahr. 

8°.0 50°.0 

I subjoin in one view the few well-assured temperature 
data which wx at present possess, for the lands of the 
temperate zone in the Southern Hemisphere, and which 
may be compared with the temperatures of the Northern 
Hemisphere, in most parts of which the distribution into 
summer heat and winter cold is so different and so much 
less equable. I employ the convenient method of notation 
before used and explained in pages 129 — 131. 
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Place. 

South 

Latitude. 

Mean Annual, Winter, and 
Suiimier Temperature. 

Reaumur. 

Fahrenheit. 

Sidney and Paramatta 
(New Holland.) 

33°.50- 

> 10°.0 

54°. 5 
64°.5— r- 
77°.5 

Ca})c Town (Africa.) 

33°.55' 

11°8 

15°.0 

18°3 

58° 5 

Buenos Ayres . . . 

31°.17' 

9°1 

52°.6 

62°.4 

73°.0 

Monte Video . . , 

3^.54' 

11°3 

57°3 

“°V7“5‘ 

Hobart Town (Van 
Uiemcn Island.) 

42^,45' 

4°5 

qo 1 

^ ■ 13°. 8 

42°.2 

Port Paminc (Straits ] 
of Magellan.) . . 

i ^ 

53°38' 

! 1°2 

! 4°. 7 

1 8°0 

1 

34°.8 ' 

42°.6 

50°.0 


p. 11 . — A conftected Sea of Sand/^ 

As the Heaths formed of socially growing Ericeee, which 
stretch from th^ mouth of the Scheldt to that of the Elbe 
and from the point of Jutland to the Harz, maybe regarded 
as one connected tract of vegetation ^ — so the seas of sand 
may be traced through Africa and Asia, from Cape Blanco 
to beyond the Indus, or through an extent of 5600 geo- 
graphical miles. Herodotus's Sandy Region interrupted 
by Oases, called by the Arabs the Desert of Sahara, 
traverses almost the whole of Africa, which it intersects 
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like a dried-up arm of the sea. The valley of the Nile is 
the eastern limit of the Lybian Desert, l^eyoiid the Isth- 
mus of Suez, beyond the porphyritic, syenitic, and basaltic 
rocks of Sinai, begins tlie Desert mountain plateau of 
Nedjid, which occupies the whole of the interior of the 
Arabian Peninsula, and is bounded to the west and south 
by the fertile and happier coast lauds of Hedjaz and 
Iladhramaut. The Euphrates bounds the Arabian and 
Syrian Deserts towards the east. Immense seas of sand, 
(bejaban), cross Persia from the Caspian to the Indian Sea. 
Among them are the salt and soda Deserts of Kerman, 
Seistan, Beloochistan, and Mekran. The latter is separated 
from the Desert of Moultan by the Indus. 

(22) p. li . — The weatent part of the Atlas/'' 

The ijuestion respecting the position of the ancient Atlas 
has much discussed in modern times, but the oldest 
I iKcnichn legends have been confounded in this discussion 
with the later fables of the Greeks and the Romans. A 
man who combined deep philological with thorough mathe- 
matical and astronomical knowledge. Professor Ideler, (the 
father,) was the first person who exjdained *and dispelled the 
confusion of ideas wliich had previously existed on this 
subject. I permit myself to introduce here the remarks 
that clear-sighted and highly-informed writer has communi- 
cat(^d to me on this important subject. 

At a very early period of the world the Phoenicians ven- 
tured beyond the Straits of Gibraltar. They built Gades 
and Taviossus on the Spanish, and Lixus and several other 
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towns on the Mauritanian coasts of the Atlantic. They 
sailed along those coasts noithwards to the Cassiterides where 
they obtained tin, and to the Prussian coast from whence 
they brought amber; and southwtlrds, past Madeira, to the 
Cape de Verde Islands. They visited, among other places, 
the Canaries, and were struck by the appearance of the lofty 
Peak of Teneritfe, enhanced by its rising immediately from 
the sea. Through the colonies which they sent to Greece, 
and especially through that which came under Cadmus to 
Boeotia, the notice of this mountain rising high above the 
region of clouds, and of the Portunaie Islands,” adorned 
with fruits of every kind, and especially with the golden 
orange, spread into Greece. Here the tradition was propa- 
gated by the songs of the bards, and thus reached Homer. 
He speaks in the Odyssey (i. 52) of an Atlas who knows 
all the. depths of the sea, and who suppo ts the great pillars 
which divide lieaven and earth from^, each other.^’ He 
speaks, too, in the Iliad, of the Elysian fields, wMch he 
describes as a lovely land in the west. (11. iv. 561.). Hesiod 
expresses himself in a similar manner respecting Atlas, 
who he makes a neighbour of the nymphs the daugliters of 
Hesperus. (Theog. V. 517.) He calls the Elysian fields, 
which he places at the western limit of the earth, the islands 
of the Blest. (Op. et dies, v. 167.) Eater poets have 
added further embellishments to these myths of Atlas, 
of the Hesperides, their golden apples, and the Islands of 
the Blest, assigned as the dwelling-place of the virtuous 
after death ; and have combined with them the expeditions of 
the Tyrian god of trade, MeUcertes (the Grecian Hercules). 

VOL. I. L 
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" The Greeks only began at a very late date to rival the 
Phoenicians and Carthaginians in navigation. They visited 
the coasts of the Atlantic it is true, but never appear to have 
penetrated far into the obean. I doubt whether they ever 
saw the Canaries, and the |^eak of T^neriffe. They believed 
that Atlas, which their poets and legends described as a 
very liigh mountain placed at the western limit of the earth, 
must be sought on the west coast of Africa. It was placed 
there also by their later geographers, Strabo, Ptolemy, and 
others. As there is not any single mountain distinguished 
by its elevation in north-western Africa, the true situation 
of iJlount Atlas has been a subject of perplexity; and it has 
been sought, sometimes on the coast, sometimes in the inte- 
rior, sometimes near the Mediterranean, and sometimes 
further towards the south. It became the custom (in the 
first century of our era, when the Roman arms penetrated 
into the interior of Mauritania and Numidia,) to give the 
name'bf Atlas to the African chain of mountains which 
runs from west to east almost parallel with the coast of the 
Mediterranean. Pliny and Solinus were, however, very 
sensible that the descriptions of Mount Atlas given by the 
Greek and Roman pb^ets were not applicable to this long 
mountain chain ; q.nd they therefore thought it necessary to 
transfer the Atlas, of which they gave a picturesque descrip- 
tion in accordance with the poetic legends, to the terra 
incognita of Central Africa. According to what haa been 
said, the Atlas of Homer and Hesiod can only be the Peak 
of Teneriffe; and the Atlas of the Greek and Soman 
geographers must be in Northern Africa/' 
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I mH only add the following remarks to this instructive 
discussion by Professor Ideler. According to Pliny and 
Solinus, Atlas rises from a sandy ^lain (e medio arenarum ) ; 
and elephants (which certainly were never known in Tene- 
riffe) feed on its declivity. What we now term Atlas is a 
long ridge. How came the Bomans to recognise in this 
long ridge the isolated conical mountain of Herodotus? 
May not* the reason be found in the optical delusion by 
which every mountain chain seen in profile, in the prolon- 
gation of its direction, has the appearance of a narrow cone ? 
I have often seen in this manner, from the sea, the ends of 
long chains or ridges, which might be taken for isolated 
mountains. According to Host the Atla^ is covered near 
Morocco with perpetual snow, which implies an elevation of 
above 1800 toises, or 11510 English feet. It is also 
remarkable that, according to Pliny, the " Barbarians,^^ i. e, 
the ancient Mauritanians, called the Atlas Dyris.^^ The 
chain of the Atlas is still called by the Arabs Daran, a word 
which has almost the same consonants as Dyris. Hornius, 
on the other hand (de Origixiibus Americanorum*, p. 105), 
tliinks that he recognises the word .Dyris in the Guanche 
name of the Pe^ of Teneriffe, Aya-Dyrma. On the con- 
nection between purely mythical idea® and geographical 
traditions, and on the way in wliich the Titan Atlas gave 
occasion to the image of a mountain supporting the heavens, 
beyond the Pillars of Hercules, see Letronne^s ^'Essai sur 
les Idfees cosmographiques qui se rattachent au nom d^ Atlas,^^ 
in Perussac^s Bulletin universel des Sciences, Mars 1881, 
p. 10. 
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Considering that our present (it is true, very limited) 
geological knowledge of the mountainous parts of North 
Africa does not make us acquainted with any trace of vol- 
canic eruptions w^hiii iiistoric times, it is very remarka- 
ble to find amlitig the ancients so many indications of a 
belief in the existence of this class of phenomena, in the 
Western Atlas, and in the neighbouring west coast of the 
continent. The streams of fire, so often mentioned in 
Hannons ship-journal, may indeed have only been strips of 
burning grass, or signal fires kindled by the wild inhabitants 
of the coasts to give to each other notice of the danger 
threatened by the appearance of the hostile vessels. The 
lofty fiame-enlightened summit of the ^'chariot of the gods” 
(deaiy oxn/^a), may recall obscurely the Peak of Teneriffe ; 
but farther on Hanno describes a singular conformation of 
ground. He finds in the Gulf near the Western Horn, a 
large island, and in it a salt lake wliich again contains a 
smaller island. South of the bay of the Gorilla Apes, the 
same conformation is repeated. Is this a description of 
coral productions, of lagoon islands, (Atolls)” or volcanic 
crater lakes” in the middle of which a cone has been 
upheaved ? The Triton lake was not in the neighbourhood 
of the lesser Syrtis, but near the Atlantic coast. (Asie 
Cent. T. i. p, 179.) The lake disappeared in consequence 
of earthquakes which were accompanied by great out- 
bursts of fire. Diodorus (Lib. iii. 53, 55) says expressly, 
vvpoc cK^vr^/xara fieydXa, But the most wonderful con 
formation is ascribed to the " hollow Atlas” in a passage 
hitherto little noticed, occurring in one of the philosophic 
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Dialexes of Maximus Tyrius. This Platonic philosopher 
lived in Eome, under Commodus. The situation of his 
Atlas is ^'ou the continent, where the Western L^'bians 
inliabit a projecting peninsula. The. mountain has in it 
towards the sea a semicircular deep abyss. . The precipices 
are so steep that they cannot be descended ; the abyss below 
is filled with trees, and one looks down upon their summits, 
and on the fruits which they bear, as if one was looking into 
a well.^^ (Maximus Tyrius, viii., 7, ed. Markland.) The 
description is so graphic and so individually marked, that it 
doubtless conveys the recollections impressed by a real 
prospect. 

(^2) p. 11 , — ^^The Mountains of the Moon^ Dfshel al 
Komr/^ 

The Mountains of the Moon of Ptolemy (Lib. iv. cap. 9,) 
(eeXrivTiQ opog) form on our older maps an immense unin- 
terrupted mountain zone, traversing Africa from eust to 
west. The existence of these mountains appears certain ; 
but their extent, their distance from the Equator, and their 
general direction, are all unsolved problems, I have already 
alluded in anothes work, (Cosmos, vol. ii. p. 191, and note 
297, Engl, ed.) to the manner in which a closer acquaintance 
with Indian languages, and with the ancient Persian idiom, 
the Zend, teaches us that part of the geographical nomen- 
clature of Ptolemy forms an historic monument of the 
commercial connection of the west with the most distant 
regions of Southern Asia and Eastern Africa. The same 
direction of ideas shews itself in a question very recently 
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brought forward. It is asked, whether the great geographer 
and astronomer of Pelusium meant in the name of Moun- 
tains of the Moon/^ as in that of the ‘‘ Island of Barley^" 
(Jabadiu, Java), merely ^o give the Greek translation of a 
native name ; — whether (as is most probable) El Istachri, 
Edrisi, Ibn-al-Vardi, and other early Arabian geographers, 
only transferred the nomenclature of Ptolemy into their own 
language ; — or whether they were misled by similarity in the 
vsound of the words and the manner of writing. In tlic notes 
to the translation of Abd-AllatiPs celebrated description of 
Egypt, my great instructor, Silvestre de Sacy, (ed. dc 1810, 
p. 7 and 353,) says expressly : On traduit ordinairement 
le nom de ces montagnes que Loon Africain regarde cornmc 
les sourdcs du Nil, par montagnes de la lune, et j^ai suivi 
cet usage. Jo ne sais si les Arabes out pris originairement 
cette denomination de Ptolemee. On pout croire quhls 
entendent effectiveraent aujourd^hui le mot dans le 

sens^o la lime en le pronon^ant ^ Kamar^ ; je ne crois pas 
cependant que 9 ^ait Fopinion des ancieiis ecrivaius arabes 
qui prononcent, comrae le prouve Makrizi, Komr. Aboulfeda 
rejette positiveinent Topinion de ceux qui prononcent kamar, 
et qui derivent ce nom de cclui de la June. Comme le 
mot komr, considere comme pluriel de signifie 

un objet d^une couleur verddtre on d’un blanc sale, suivant 
Fauteur du Kamous, il paroit que quehiues ecrivains out 
cru que cette montagne tiroit son nom* de sa couleur.^^ 

The learned Keinaud, in his recent excellent translation of 
Abulfeda (T. ii., P. i., p. 81-82), considers it probable that 
the Ptolemaic interpretation of the name, by Mountaios 
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of the Moon’^ (^pn o-cXiyvala), was that originally adopted by 

the Arabian writers. He remarks that in the Moschtarek 

of Yakut, and in Ibn-Said, the mountains are written al- 

Ivomr, and that Yakut writes in tlie same way the name of 

the island of Zendj (Zanguebar). The Abyssinian traveller 

Beke, in liis learned critical memoir on the Nile and its 

tributaries (Journal of the Royal Geographical Society of 

London, vol. xvii. 1817, p. 74-70), seeks to prove that 

Ptolemy had merely formed , his (reXriyriQ gpoc from a 

native name, for which he was indebted to intelligence 

received through the medium of the extensive commercial 
. • 
intercourse which prevailed. He says, Ptolemy knew 

that tlie Nile rises in the mountainous country of Moezi ; 

and in the languages which extend over a great portion of 

South Africa (for example, in tlie languages of Congo, 

Monjou, and Mozambique), the w^ord Moezi signifies the 

moon. A great south-westein country w^as called Mono- 

Muezi, or Mani-Moezi, i, e, the land of the king of JVToezi 

(of the king of the Moon country), for in the same family 

of languages in vi hich Moezi or Muezi signifies the Moon, 

Mono or Mani signifies a king. Alvarez, in the Viaggio 

iiella Ethiopia (Ramusio, vol. i., p. 249,) speaks of the 

^ regno di Manicongo,^ the kingdom of the king of Congo.^* 

Beke^s opponent, Ayrton, seeks the origin of the White Nile 

(Bahr el Abiad), not as do Arnaud, Werne, and Beke, 

near the equator, or even south of it (and in 29® E. long. 

from Paris^ or 31® 22' from Greenwich), hut with Antoine 

d'Abbadie far to the north-east, in the Godjeb and Gibbe 

of Eneara (Iniara) ; therefore in the high mountains of 
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Ilabesch, in 7*^ 20' N. latitude, and 83® E. from 
Paris, or 85° 22' from Greenwich. He conjectures that 
the Arabs, from a similarity of sound, may have interpreted 
the native name Gamaro belonging to the Abyssinian 
mountains, in the south-west of Gaka in which the Godjeb 
(or White Nile ?) has its source, to mean Moon Mountains 
(Djebel al-Karaar ) ; so that Ptolemy himself, familiar with 
the intercourse between Abyssinia and the Indian Ocean, 
may have taken the Semitic version, given by early Ai*ab 
immigrants. (Compare Ayrton in the Journal of the Koyal 
Geogr. Soc. vol. xviii. 1848, p. 58, 55, and 59-63, with 
Fred. Werne's instructive expedition for the discovery of 
the sources of the Nile, Exped. zur Entd. der Nil-Qucllen, 
1848, S. 534-536. 

The lively interest which has again been excited in 
England for the discovery of the most southern sources of 
the Nile, induced the above-named Abyssinian traveller, 
Charles Beke, at the recent meeting of the British Asso- 
ciation for the Advancement of Science, held at Swansea, 
August 1848, to develope more in detail his ideas respect- 
ing the connection between the Mountains of the Moon 
and the Mountains of llabesch. He says : — The 
Abyssinian elevated plain, generally above 8000 feet high, 
extends towards the south to nearly 9° or 10° N. lati- 
tude. The eastern declivity of the highlands has to the 
inhabitants of the coast the appearance of a mountain 
cliain. The plateau at its southern extremity passes into 
the Mountains of the Moon, which run, not east and west, 
but parallel to the cou.-sl, or from NNE. to vSSW. ; extending 
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from 10*^ N. to 5® S. latitude. The sources of the White Nile 
are situated in the Mono-Moezi country, probably in 2 S., 

not far from where the river Sabaki, on the eastern side 
of the Mountains of the Moon, fails into the Indian Ocean 
near Melindeh, north of Mombiiza. Last autumn (lb47) 
the two Abyssinian missionaries Eebmann and Krapf were 
still on the coast of Mombaza. They have established in 
the vicinity, among the Wakamba tribe, a missionary station 
called Eabbay Einpie, which promises to be very useful 
also for geograplucal discovery. Families belonging to the 
Wakamba tribe have advanced to the west five or six 
hundred miles into the interior of the country, as far as 
the upper course of the river Lusidji, the great lake Nyassi 
or Zambeze (5° S. lat. ?), and the sources of the Nile 
which are not far distant. An expedition to these sources, 
which Herr Friedrich Bialloblotzky, of Hanover, is. pre- 
paring to undertake, (by the advice of Beke), is to set out 
from Mombaza. The Nile coming from the west reiefrcT 
to by the ancients is probably the Bahr-el-Ghazal, or Keilah, 
which falls into the Nile in 9° N. lat., above the mouth 
of the Godjeb or Sobat." 

EusseggcFs scientific expedition, — which by Mehemet 
Ali^s desire was sent to the gold-washings of Fazokl on 
the Blue (Green) Nile, Bahr-el-Azrek, in 1837 and 
1838, — had made the existence of the Mountains of the 
Moon^' appear very doubtful. The Blue Nile; the Astapus 
of Ptolemy, issuing from the lake of Coloe (now called 
lake Tzana) winds from amongst the colossal Abyssinian 
mountains; but towards the south-west an extensive low 
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tract of country appears. The three exploring expeditions 
sent by the Egyptian government, (one in November 1839 
from Charlum to the confluence of the Blue and the White 
Nile, under the command of Selim Bimbashi; another in 
the autumn of 1840, which was accompanied by the French 
engineers Arnaud, Sabatier, and Thibaud ; and a third in 
August 181 1), first unveiled the high mountains which, 
between tlie parallels of 6^- — 4® and probably still farther 
to the south, run at first from west to east, and after- 
wards from north-west to south-east, and approach the 
left bank of the Bahr-el-Abiad. Tlie second of Mehemed 
All's expeditions first saw the mountain cliain, according 
to Werners account, in lat. where Gebel Abul and 

Gebel iCutak rise to 3400 (3G23 Eng.) feet. The high 
land continued and approached nearer to the river inoi’e 
to the south, between 4|® lat., to the ])arallel of the 
island of Tschenker in 4^^ 4', where the expedition of 
Cuminander Selim and Eeizulla Effendi terminated. The 
shallow river makes its way between rocks, and detached 
mountains rise again in the country of Bari to 3000 (3197 
Eng.) feet. These probably belong to the Mountains of 
the Moon as represented in our most recent maps, although 
they are not indeed mountains covered with perpetual snow 
such as Ptolemy had described (lib. iv. cap. 9). The 
limit of perpetual snow in these latitudes would not certainly 
be found below an elevation of 14500 (15450 Eng.) feet. 
Perliaps Ptolemy transferred to the country of tlie sources 
of the White Nile the knowledge which he may have had 
of the high mountains of Habesch, which are nearer to 
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Upper Egypt and to the Eed Sea. In Godiam, Kaffa, 
Mieclia, and Sami, the Abyssinian mountains rise ^ 10000 
and 14000 (10657 and 14920 Eng.) feet, according to 
exact measurements; not accordiifg to Bruce., who gives 
the elevation of Chartum exceedingly wide of the truth, 

e.y 4780 (5041 Eng.) feet, instead of 1430 (1524 Eng.) 
feet ! B lippell, one of the most accurate observers of the 
present day, found Abba Jarct, in 13® 10' of latitude, 
only 66 (70 Eng.) feet lower than Mont Blanc. (Compare 
Eiippell, Boise in Abyssinien, Bd. i. S. 414, and Bd. iL 
S. 443). liuppe]] found, adjoining the Buahat, an elevated 
plain 18080 (13989 Eng.) feet above the Bed Sea, barSy 
covered with a small quantity of fresh fallen snow (Hum- 
boldt, Asic Centrale, T. iii. p. 272). The celebrated in- 
scription of Adulis, which Niebuhr considers to be some- 
what later tliaii Juba and than Augustus, also speaks of 
Abyssinian snow ‘Uliat reaches to the knees.^^ This is, I 
believe, the earliest mention in antiquity of snow' within wiT 
tropics (Asie Centrale, T. iii. p. 285) ; as the Paropanisus 
is 12® of latitude north of the northern limit of the torrid 
zone. 

Zimmcrmaim^s map of the countries about the Upper 
Nile shews the dividing line which determines the basin of 
the Great Eiver, and separates it on the south-east from the 
domain of the rivers which flow into the Indian Ocean 
that is to say, from the Doara, which enters the sea north 
of Magadoxo ; from the Teb, which has its embouchure 
on the Amber coast, nearOgda; and from the Goschop, 
whose abundant stream is formed by the confluence of 
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the Gibu and the Zebi, and which he distinguishes from 
the Godjeb, rendered celebrated since 1839 by Antoine 
d’Abbadie, the missionary Krapf, and Beke. These 
results of the travels of Beke, Krapf, Iseiiberg, Kusseger, 
Elippellj Abbadie, and Werue, brouglit together and shewn 
in the most corhpreliensive and convenient manner by 
Ziinmermann, were liailed by me on their appearance in 
1843 with the most lively joy, as expressed in a letter to 
Carl Bitter. If/^ I wrote to him, a life prolonged to 
an advanced period brings with it several inconveniences 
to the. individual, and perhaps some even to those who live 
wit^i him, there is a compensation in the delight of being 
able to compare older states of knowledge with that which 
now exists, and to see great advances in knowledge grow 
and develope themselves under our eyes in departments 
where all had long slumbered in inactivity, with the 
exception, perhaps, of attempts by hypercriticism to render 

• incpiaus acquisitions doubtful. This enjoyment has from 
time to time fallen to our share, yours and mine, in our 
geographical studies, and this particularly in reference to 
those very parts of the world which formerly could only be 
treated of with timid hesitating uricertaii^y. The confor- 
mation of a continent depends in its leading traits on 
several plastic relations which are usually among the latest 
to be discovered and unravelled. A new and excellent 
work of our friend Carl Zimmermann, on the upper country 
of the Nile and the eastern parts of central Africa, has 
again brought these considerations very vividly before me. 

• His new map shews in the clearest manner to the eye, by 
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means of a particular method of shading, what is still 
unknown, and what, by the courage and perseverance of 
travellers of all nations, — among whom our own countrymen 
happily hold an important place, — has been already 
di'iclosed to us. It is a valuable service, and one which 
opens the way for farther advances and more comprehensive 
inferences, when persons, thoroughly acquainted with the 
existing, often widely scattered, materials, — men who do not 
merely draw and compile, but compare, select, and, where- 
ever it is j)ossible, check and control the routes of travellers 
by astronomical determinations of position, — undertake to 
represent graphically the results of the elements of knowledge 
possessed at the time. Those who have themselves given 
to the world so much as you have done, have an especial 
right to expect much ; since their combinations have largely 
augmented the number of connecting points ; yet I believe 
that when you executed your great work on Africa in 1822 
you could hardly have expected so many accessions as we 
have now received." The knowledge acquired is, indeed, 
often only that of rivers, their direction, their branches, 
and the various synonyms by which they are called in 
dialects belonging to different families of languages ; but 
rivers reveal to us by their course the form of the surface 
of the earth, and are at once the nourishers of vegetation, 
the channels of intercourse between men, and pregnant with 
unknown influences on the future. 

The northerly course of the White Nile, and the south- 
easterly course of the great Goschop, w^ould indicate that a 
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swelling of the ground separates the domains or basins of 
these rivers. We know^ indeed, but imperfectly, how such a 
swelling or elevation may be connected with the mountains of 
Habesch, and in what manner it may be continued southward 
beyond the equator. Probably, and this is also the opinion 
of my friend Carl Ritter, the Lupata mountains, which, 
according to the excellent Wilhelm Peters, extend to 
26° S. latitude, are connected with the elevated parts of 
the Earth^s surface on the north side of the equator, (or 
with the Abyssinian mountains), by the mountains of tlie 
Moon. The word Lupata,^^ we learn from tlie last-named 
African traveller, is used in the language of Tettc as an 
adjective, meaning ** closed.^^ The chain of mountains would 
thus be called the ^^closed^^ or barred.^^ " The Lupata chain, 
of Portuguese writers, says Peters, ^^is about 90 legoas or 
leagues from the mouth of the Zambeze, and is only about 
two thousand feet high. The direction of this mountain 
"mnpart is north and south, but with occasional bends 
alternately to the east and to the west. It is sometimes 
interrupted by plains. Along the whole of the Zanzibar 
coast, the traders into the interior speak of this long but 
not very elevated ridge, which extends ‘from 6° to 26° S. 
latitude, as far the Factory of Lourenzo -Marques, on 
the Rio de Espiritu Santo (in the Bay da Lagoa, or Delagoa 
Bay of the English). The farther the Lupata chain 
advances towards the south, the nearer it approaches'tbe 
coast, from which it is only fifteen legoas distant at Lourenzo- 
Marques.'^ 
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(24) p. 1 ^. — Caused by the great revolving current ^ 
In the northern part of the Atlantic, between Europe, 
North Africa, the New Continent, the waters of the 
ocean ate round in a true revolving current, or circle. 

This general current, — which, from its cause, might be 
called a " Rotation Current," — moves between the tropics, 
as is well known, with the. trade wind, from east to west. It 
accelerates the passage of ships sailing from the Canaries 
to South America, and makes it almost impossible to sail 
'^up stream," or in a direct line from Cartagena de Indias 
to Cumaiia. This set to the west, attributed to the trade 
winds, receives, however, in the Caribbean Sea, the accession 
of a much stronger movement, originating in a very remote 
cause, which was discovered as early as 1560 by Sir Hum- 
phrey Gilbert, (Hakluyt, Voyages, vol. iii. p. 14), and 
developed with greater certainty by Reniiell in 1832. The 
Mosambiquc current, flowing from north to south between 
Madagascar and the east coast of Africa, sets on the La- 
gullas Bank, turns on the north side of it round the south 
point of Africa, and advances with much force up the 
western coast of the Continent to a little beyond the equator 
near the Island of St, Thomas. It gives.at the same time 
a north-westerly direction to a part of the water of the 
South Atlantic, causing it to strike Cape St. Augustin, and 
to follow the coast of Guiana to beyond the mouth of the 
Orinoco, the Boca del JDrago, and the coast of Paria. 
(Rennell, Investigation of the Currents of the Atlantic 
Ocean, 1832, p.^96 and 136.) The New Continent, from 
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the Isthmus of Panama to the northern part of Mexico, 
opposes a barrier to the farther continuance of this move- 
ment of the waters, and thus the current is constrained to 
assume a northerly course off Veragua, and thence to follow 
the windings of the coast of Costa Eica, Mosquito, Cam- 
peachy, and Tabasco. The waters which enter the Mexican 
Gulf between Cape Catoche of Yucatan and Cape San 
Antonio of Cuba, after completing a great rotatory move- 
ment or circuit, by Vera Cruz, Tamiagua, the mouth of 
the Rio Bravo del Norte, and that of the Mississipi, 
force their way northwards through the Bahama Channel, 
and re-issue into the open ocean. Here they form the well- 
knowfi Gulf Stream,^^ a current or river of warm and rapidly 
moving water, flowing in an oblique or diagonal direction 
carrying it farther and farther from the North American 
coast. Ships from Europe bound for this coast, when 
uncertain in respect to their longitude, arc enabled by 
oblique direction of the current to direct their course, 
as soon as they reach the Gulf Stream, by observations of 
latitude only . The position of tliis great current was first 
indicated with accurticy by Pranklin, Williams, and Pownall. 

Prom the 4lst degree of latitude, 4he river of warm 
water, which has been gradually diminishing in rapidity 
and increasing in breadth, turns suddenly to the east. It 
almost touches the southern edge of the great Newfound- 
land bank, where I found the greatest amount of difference 
between the temperature of the warm water of the Gulf 
stream, and that of the waters resting on the brniks and 
subjected thereby to a cooling process. Before the stream 
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reaches the westernmost of the Azores it divides into two 
branches, one of which, at least at certain seasons, advances 
towards Ireland and Norway, and the other towards the 
Canaries and the West Coast of Africa. This Atlantic 
rotatory movement, (described by me in more detail in the 
first volume of my Voyage to the Equinoctial Regions), 
explains the possibility of trunks of South American and 
West Indian trees being carried, in spite of the trade winds, 
to the coasts of the Canary Islands, and stranded there. I 
have made many experiments on the temperature of the G ulf 
Stream in the vicinity of the Banks of Newfoundland. 'Jlie 
Stream brings the warmer water of lower latitudes into more 
northern regions with much rapidity, and I have thus found 
its temperature two or three degrees of Reaumur (5® to 7® 
Eah.) higher than that of the adjacent unmoved masses of 
water, which form as it were the banks of the warm 
oceanic river. 

The flying fish of the tropics (Exocetus volitaiis) ac-' 
com])aTnes the warm water of the Gulf Stream far into the 
temperate zone. Floating sea-weed (Eucus natans), chiefly 
taken up by the stream in the Gulf of Mexico, shews aa hen 
a ship is entering^he current, and the arrangement of the 
branches of the searweed shews the direction of the move- 
ment of the w^ater. The m&iuraast of the English ship of 
war, the Tilbury, destroyed by fire on the coast of San 
Domingo, was carried by the Gulf Stream to the north coast 
of Scotland. Even casks filled with palm oil, the remains 
of the cargo of a ship wrecked oft‘ Cape l^opez on the coast 
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of Africa, were carried in the same manner to Scotland*, 
after having twice traversed the whole breadth of the 
Atlantic ; once from east to west with the equitorial 
current between 2° and 12° N. lat., and once from west to 
east by the aid of the Gulf Stream, between 4&° and 55° 
N. lat. Rennell, in p. 847 of the ** Investigation of 
Currents,^' relates the voyage of a bottle with papers en- 
closed, thrown overboard by the English ship Newcastle 
on the 20th of January, 1819, in lat. 88° 52', and long. 
68° 58', which was picked up on the 2nd of June, 1820, 
at the Bosses, (near the Island of Arran), on the west coast 
of Ireland. A short time before my arrival at Teneriffe a 
stem of South American cedar (Cedrela odorata), well 
covered with lichens, had been cast ashore in the harbour 
of Santa Cru^. 

Eftects of the Gulf Stream in stranding on the Islands 
of Fayal, Flores, and Corvo in the Azores, bamboos, 
artificially cut pieces of wood, trunks of an unknown 
species of Pine iroin Mexico and the West Indian Islands, 
mi corpses of men of unknown race with unusually broad 
faces, contributed to the discovery of America, by con- 
firming Columbus in his belief of the existence to the wcst- 
ward of Asiatic countries and islands at no. impassable 

[* 'fhe circumstance referred to was even more remarkable. Casks 
of palm oil, part of the cargo of the ship wrecked near Cape Lopez 
were conveyed by the current to Einmarken, and stranded near the 
North Cape. Vide Editor’s note in the English translation of 
“ Cosmos,** vol. i. p. xcvii.j—r/'. 
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distance. The great discoverer even heard from the lips of 
settlers near the Cape de lai Verga in the Azores, of some,. 

who, in sailing westward, had met Recked or covered boats, 
manited by persons of strange and foreign appearance, 
and built apparently in such a manner that they could not 
founder, — almadias con casa movediza que nunca se hunden.^^ 
There is highly credible and well-confirmed testimony to 
the fact, much as it has long been doubted, of natives of 
America, (probably Esquimaux from Greenland or Labra- 
dor), carried by currents or driven by storms from the North 
West, having actually crossed the Atlantic in their canoes 
and reached our shores. James Wallace, in his Account of 
the Islands of Orkney, (1700, p»60),^^ relates, that^in 1682 
a Greenlander was seen in his boat oiBf the South Point of 
the Island of Eda by several persons, who did not succeed 
in bringing him to shore. In 1684, a Greenland fisherman 
appeared in his boat off the Island of Westram. In the 
church at Barra there was suspended an Esquimaux boat, 
driven thither by currents and tempests. The inhabitants of 
the Orkneys call Greenlanders so appearing among them 
Finns or Fiimmen.” 

In Cardinal BSinbo^s History of Venice, I find a narra- 
tive to the effect that in 1508 a French ^hip captured near 
the English coast a small boat, with seven perspns of a 
strange and foreign appearance. The description suits ex- 
tremely well with Esquimaux, (homines erant septem medu 
ocri statura, colote suhobscurof lato et pcLtente vultu, 
cicatrieeque una violacea signato.) No one understood 
their language. Their clothing was composed 6f fish skins 
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sewn together. On their heads they wore coronam e cul- 
mo pictam, sej)tem quasi auriculis intextam.^^ They ate raw' 
flesh, and drank blood^as W'e w'ould wine. Six of the men 
died during the passage of the vessel, on board wliich they 
had been taken ; but the seventh, a youth, was presented 
to the king of France, who was then at Orleans. (Bembo, 
Historia Venetee, ed. 17lH, lib. vii. p. 257). 

The appearance of men called Indians on the western 
coasts of Germany, under the Othos, and under Frederic 
Barbarossa, in the 10 th and 12th centuries, and even, 
as. is related by Cornelius Nepos, (ed. Van Staveren, 
cur. Bardili, T. ii., 1820, p. 366), Pomponius Mela, (lib. 
hi. cap. 5, § 8), and Pliny, (Hist. Nat., T. ii. p. 67), 
when Quintus Metellus Ccler was Pro-consul in Gaul, 
may be explained by similar effects of currents and north- 
west winds of long continuance. A king of the Boii, 
others say of the Suevi, gave the shipwrecked dark-coloured 
men to Metellus Celer. Gomara, in his Historia Gen. de 
las Indias, (Saragossa, 1553, fol. vii.), refers to this account, 
and considers the Indians spoken of in it to have been 
natives of Labrador. ^^Si ya no fuesen de Ticrra del La- 
brador, y los tuviesen, los Eomanos por Indianos enganado.'i 
en el color.^^ The appearance of Esquimaux on the north- 
ern coasts of Europe may be believed to have occurred more 
often in earlier times, because we know, from the researches 
of Bask and Finn Magnusen, that in the 11th and 12th 
centuries this race extended in considerable numbers, 
under the name of the Skralinges of Labrador, even as far 
south as the ^^good Vinland;^' i, c., the coast of Massa- 
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chuscts and Connecticut. (Kosmos, Bd. ii. S. 270 ; Eng- 
lish ed. p. 234 ; Examen critique deFHist. de la Geographic, 
T. ii. p. 247-278.) 

As the winter cold of the most northern parts of Scan- 
dinavia is softened by the influence of the Gulf Stream, 
by which American tropical fruits (cocoa nuts, and seeds 
of the Mimosa scandens and the Anacardium occidentale) 
are cast upon the shore beyond the 62nd d^ee of latitude, 
so does Iceland also occasionally enjoy the beneficial influence 
of the extension of the warm waters ci the Gulf Stream 
far to the northward. The coasts of Iceland as well as 
those of the ESroe Islands, receive a great d’eai of drift- 
wood, which, coming formerly in greater abundance, was 
eut into beams and planks and used for building limber. 
Eruits of tropical plants, collected on tlie coast of Iceland, 
between Raufarhavn and Vapnafiord, testify the movement 
of the waters from the southward. (Sartorius von Walters- 
hausen, physisch-geograpliische Skizze von Island, 1847^ 
S. 22-35.) 

(^®) p. 12 . — Neither Lecideas nor other Lichens*^ 

In northern comjtries, the earth, if left bi^re, soon becomes 
covered with Bseomyces roseus, Cenomyce rangiferinus, 
Lecidea muscorum, L. icmadophila, and similar Cryptoga- 
mece, which prepare the way for the growth of grasses and 
herbaceous plants. In the tropics, where mosses and lichens 
only abound in shady places, some species of succulent 
plants take their place. 
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(26) p. 13 . — ^‘The care of animals yielding milk^ 

\The ruins of the Aztec fortress!* 

The two kinds of cattle alluded to, and subsequently spoken 
of, — ^the Bos americanus and Bos moschatus, — are peculiar 
to the American continent. But the natives — 

Queis neque mos, neque cultus erat, nec jungere tauros. 

^ Virgil, JEn, i. 316. 

— drink the fresh blood, not the milk, of these animals. 
Single exceptions have indeed been found, but only among 
tribes who at the same time cultivated maize. I have 
bdfore remarked, {p. 54), that Gomara speaks of a people in 
the north-west of Mexico who possessed herds of tame 
bisons, and derived from these animals clothing, meat, and 
drink. The drink may have been the blood, (Prescott, 
Gonquest of Mexico, vol. iii, p. 416) for, as I have more 
than once remarked, the dislike to milk, or at least the 
absence of its use, appears, before the arrival of Europeans, 
to have been, generally speaking, a feature common to all 
the natives of the New Continent, — and one which they 
])ossess in common with the inhabitants of China and 
(Jochin China, who yet were near neighbours to true pastoral 
nations. The herds of tame lamas, found in the highlands 
of Quito, *Peru, and Chili, belonged to a settled population, 
who cultivated the ground and did not follow a nomadic 
life. Pedro de Cie^a de Leon, (Chronica del Peru, Sevilla, 
1553, cap. 110, p. 264) seems to imply, though certainly 
as a rare and exceptional cqse, that in the Peruvian moun- 
tain plateau of Collao lamas were used for drawing the 
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plough. (Compare -Gay, Zoologk de Chile, Mamiferos, 
1847, p. 154.) The usual custom in Peru was to plough 
with men only. (See the Inca Garcilaso^s Commentarios 
reales, P. i. lib. v. cap. 2, p. 133 ; and Prescott, Hist, of 
the Conquest of Peru, 1847, vol. i* p. 136.) Mr. Barton 
has made it appear probable that, among some of the tribes 
of Western Canada, the buffalo was from early times made 
an object of care for the sake of its flesh and skin. (Prag- 
ments of the Nat. Hist, of Pennsylvania, P. i. p. 4.) In 
Peru and Quito the lama is now nowhere found in a state of 
original wildness. I was told by the natives that the lamas 
on the western declivity of the Chimborazo had becnme wtid 
when the ancient residence of the rulers of Quito Lican^^ 
was laid in ashes. In the same manner the oxen in llie Ceja 
de la Montana, in Middle Peru, have become perfectly wild : 
they are a small and daring race, and often attack the Indians. 
The natives call them Vacas del Monte, or Vacas cimarronas. 
(Tschudi, PaunaPeruana, S. 256.) Cuvier's opinion, that the 
lama had descended from the still wild Guanaco, has been 
unfortunately still farther disseminated by the meritorious 
traveller Meyen* (^^ise urn die Erde, Th. iii. S. 64), but 
has been completely refuted by von Tsqhudi. 

The Lama, the Paco or Alpaca^ and the Guanaco, are 
three originally distinct species of animus. (Tschudi, S. 
228 and 237.) The Guanacq (Huanacu in the Quichua 
language) is the largest of the three ; and the Alpaca, 
measured ircm the ground to the crown of the head, the 
smallest, llie lama is next to the guanaco in stature. 
Herds of lamas, when they are Ss numerous as I have seen 
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them in the high plateau between Qiiito and Riobamba, 
are a great ornament 'to the landscape. The Moromoro of 
Chili appears to be a mere variety of the lama. "Vicunas, 
Guanacoes, and Alpacas, still live wild at elevations of from 
16000 to 16000 feet above the level 6f the sea. The two 
latter species are sometimes met with tamed, but the guanaco 
only rarely. The alpaca does not bear the warmer climate 
of the lower elevations so well as the lama. Since the 
introduction of the more useful horses, mules, and asses, 
(the latter acquire great spirit and beauty within the tro- 
pics), the custom of rearing and using the lama and the 
alpaca as beasts of burden, in the mountains and among 
the mines, has much decreased. But the wool, of such 
differenf qualities in respect to fineness, is still an important 

article in the industrv of the inhabitants of the mountains. 
¥ 

111 Chili the wild and the tamed guanaco are distinguished 
by separate names ; the wild being called Luan, and the 
tame Chilihueque. The wide dissemination of the wild 
guanaco, from the Peruvian Cordilleras to Tierra del Puego, 
sometimes in herds of 500, has been favoured by the cir- 
cumstance that these animals can swim with great ease from 
island to island, so that the Patagonian fiords offer no 
obstacle to their wanderings. (See the pleasing descriptions 
by Darwin in his Journal, 1846 , p. 66.) 

Soutli of the Gila River, which, together with the Rio 
Colorado, enters the Californian Gulf or Mar de Cortes, 
stand, in the solitude of the Steppe, the enigmatical ruins of 
the Aztec Palace, called by the Spaniards las Casas grandes. 
When the Aztecs, about the year 1160, came from the un- 
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known land of Aztlaii to Anahuac, they settled themselves 
for a time on the banks of the GKla. 'Bhe Franciscan monks, 
Qarces and Font, are the latest travellers who have visited 
the Casas grandes, and they did so in 1773. They stated 
the ruins to extend over above a square German mile (16 
English square miles) • The whole plain is strewed with 
fragments of painted pottery. The principal palace, (if a 
house built of unbumt clay can be so designated), is 447 
English feet long and 277 English feet, broad. (See a 
rare work printed in Mexico, and entitled Cronica scrahea y 
apostolica del Colegio de Propaganda Fide de la Santa Cmz 
de Queretaro por Fr. Juan Domingo Arricivita). 

The Taye of California, as drawn by Father Venegas, 
appears to differ little from the Ovis musimon of *the Old 
Continent. The same animal is also seen on the Stony 
Mountains,^^ near the sources of the Peace Eiver. Very 
ditfereiit from it, on the other hand, is the small white and 
black spotted goat-like creature which feeds near the 
Missouri and Arkansas rivers. The synonymy of Antilope 
furcifer, A. tememazama of Smith, and Ovis montana, is still 
very undetermined. 

• 

p. 14 . — " TAe cultivation of farinaceous grasses^ 

The original habitat of the farinaceous ^sses is wrapped 
in the same obscurity as that of the domestic animals which 
have accompanied man since his earliest migrations. The 
German word for com, " Getraide," has been ingeniously 
derived by Jacob Grimm from the old German gitra^di, 
getregede, " It is as it were the tame fruit (fmges, frumen- 
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turn), which has come into the hands of man ; as we speak 
of tame animals in opposition to wild ones." (Jacob Grimms 
Gesch. der deutschen Sprache^ 1848; Th. i. S. 62.) It is 
certaijily a very striking phenomenon; to find on one lade of 
our planet nations to whom flour or meal from small-eared 
grasses (Hordeacem and Avenacese); and the use of milk; 
were completely unknown, while the nations of almost all 
parts of the other hemisphere cultivate the Cerealia, and 
rear milk-yielding animals. The cultivation of different 
kinds of grasses may be said to afford a characteristic dis- 
tinction between the two parts of the world. In the New 
Cofitincnt, from 52® north to 46® south latitude, we see 
only one species cultivated, viz. maize. In the Old Conti- 
nent, ori the other hand, we find every where^ Irom, the 
earliest times of history, the fruits of Ceres, wheat, barley, 
spelt or red wheat, and -oats. That wheat grew wild in the 
Leontine fields, as well as in several other places in Sicily, 
was a belief entertained by ancient nations, and is mentioned 
by Diodorus Siculus. (Lib. v. p. 199 and 232, Wessel.) 
Ceres was found in the alpine meadow of Enna ; and Dio- 
dorus fables that "the inhabitanti of the Atlantis vere 
unacquainted with the fruits of Ceres, .because they had 
separated from the rest of mankind before those fruits had 
been shewn to mortals." Sprengel has collected several 
interesting passages which lead him to think it probable that 
the greater part of our European kinds of grain were 
originally wild in the northern parts of Persia and India, 
nanlely, summer wheat in the country of the Musicanes, a pro- 
vince in Northern India (Strabo, xv. 1017) ; barley (" anti- 
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quissimum framentum/^ as Pliny calls/ it, and which is also 
the only cereal with which the Guancj^s of the Canaries were 
acquainted), aJccording to Moses of^Chorene (Geogr, Armen, 
ed. Whiston, 1736, p. 360), on the Araxes or Kur in 
Georgia, and according to Marco Polo in Balascham in 
Northern India (Bamusio, vol. ii. p. 10) ; and spelt or red 
wheat, near Hamadan. But these passages, as has been 
shewn by my keen-sighted friend and teacher Link, in an 
instructive critical memoir (Abhandl. de Berl. Akad. 
1816, S. 123), stiU leave much uncertainty. I also 
early regarded the existence of originally wild kinds of grain 
in Asia as extremely doubtful, and viewed such as might 
have been seen there as having become wild. (Essai sur la 
G6ographie des Plantes, 1805, p. 28.) Beinhol4 Forster, 
who before his voyage with Captain Cook, made by order of 
the Empress Catherine an expedition into Southern Russia 
for purposes of natural history, reported that the two- 
stalked summer barley (Hordeum distichon), grew wild near 
the junction of the Samara and the Volga. At the end of 
the month of September, 1829, Ehrenberg and myself, on 
our journey from Orenburg and Uralsk to Saratow and the 
Caspian, also herborised on the banks of the Samara. We 
were, indeed, struck with the quantity of wheat and rye 
plants growing in what might be called a wild state in the 
uncultivated grbund, but the plants did not appear to us to 
differ from the ordinary cultivated ones. Ehrenberg received 
from M. Carelin a kind of rye, Secale fragile, gathered on 
the Kirgis Steppe, and which Marschall von Biebemtein 
regarded for a time as the original cnr mother plant of our 
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cultivated rye, SecMe ccrealc. Altliougli Olivier and 
Michaux speak of spelK (Triticum spelta) as gi*owing wild at 
Hamadan in Persia, Aclijll Eicliard does not consider that 
Michaux^s herbarium bears out this statement. Greater 
confidence is due to the most recent accounts obtained by 
the unwearied zeal of a highly-informed traveller. Professor 
Carl Koch. He found much rye (Secale eereale, var. p, 
pectinata) in the Pontic Mountains, at elevations of upwards 
of five or six thousand feet, in places where within the 
memory of the inhabitants no grain of the kind had ever 
been cultivated. Koch remarks, that the circumstance is 
^G.he more important because with us this grain never pro- 
pagates itself spontaneously.*^^ In the Schirwan parts of the 
Caucasus, Koch collected a kind of barley, which he calls 

Hordeum spontaneum,” and considers to be the originally 
wild Hordeum zeocriton^^ of Linnaeus. (Carl Koch 
Beitrage zur Flora des Oriaits, Heft i. S. 139 and 142.) 

A negro slave of the great Cortes was the first who culti- 
vated wheat in New Spain. He had found three grains of 
it amongst the rice which had been brought from Spain for 
provision for the army. In the Franciscan convent at 
Quito, I saw preserved as a reb’e the earthen vessel which 
had contained the &st wheat sowed there by the Franciscan 
monk Fray Jodoco Rixi, a native of Ghent in Flanders. 
The first sowing had been made in front of the convent, 
on what is now the Plazuela de San Francisco, after cut- 
ting down the forest which then extended from the foot 
of the volcano of Pichincha to the spot iii question. The 
monks, who I often visited during my stay at Quito, begged 
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me to explain to them the inscripjfioii on the earthen 
vessel, which they thought must coi^in some mystic refer- 
ence to the wheat. I read the ^otto, which was in the 
old German dialect, and was— Whoso drinks from me 
let him not forget his God." I too felt with the monks 
that this old German drinking vessel was a truly venera- 
ble relic. Would that there had been preserved every 
where in the New Continent the names, not of those who 
made the earth desolate by bloody conquests, but of those 
who first intrusted to it these its fruits so early asso- 
ciated with the civilisation of mankind in the Old Continent ! 
In respect generally to the names of the kinds of grain, as 
bearing on the original affinities of different languages, a 
high autBority has remarked, that such indications are 
much more rare in the case of different kinds of grain, and 
on subjects of agriculture, than on those connected with 
the care of cattle : herdsmen when dispersed had still much 
in common, whereas the subsecjuent cultivators of the soil 
ha<J to create new words. Ilut the fact that in comparison 
with the Sanscrit, Bomans and Greeks appear nearly on a 
par with the Germans and Slavonians, argues in favour of 
the very early isontemporaneous emigration of the two 
latter. Yet the Indian "java" (Frumentum hordeum), 
compared with the Lithuanian " jawai," and the Finnish 
"jywa," offers a singular exception." (Jac, Grimm, Gesch. 
der deutschen Sprache, Th. i. S. 69.) 

(^) p, 14* — " Keeping by preference to the cooler 
mountain regions,'"^ 

Throughout Mexico and Peru the traces of a great degree 
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of civiKsation are cO'^tined to the elevated plateaux. We 
have seen on the Aikp's tlie ruins of palaces and baths at 
heights between 1600 Vnd ISOOtoises (10230 and 11510 
English feet). It can only have been men of a northern 
race, who, migrating from the north towards the south, could 
find delight in such a climate. 

(29) p. 15 . — The history of the peopling of Japan. 

The probability of the western nations of the New Con- 
tinent having had communication with the east of Asio, long 
before the arrival of the Spaniards, was I think shewn by 
me* in a work on the monuments of the native iiiliabitants 
of America (Vues des Cordill^res et Monuraens des peuples 
indigenes de FAmerique). I inferred this probal)ility from 
a comparison of the Mexican and Thibeto- Japanese calendars, 
—from the correct orientation of the steps of the pyramidal 
elevations towards the diiferent quarters of the heavens, — 
and from the ancient myths and traditions of the four ages 
or four epochs of destruction of the world, and the dispersion 
of mankind after a great flood of waters. The accounts 
published since my work, in England, Erance, and the 
United States, describing the wonderful feas reliefs, almost 
in the Indian styl^ in the ruins of Guatimala and Yucatan, 
have given to these analogies , a still higher value. (Com- 
pare Antonio del Rio, Description of the Ruins of an 
Ancient City discovered near Palenque, 1822, translated 
from the original manuscript report by Cabrera (del Rio^s 
exploration took place in 1787), p. 9, tab. 12-14; with 
Stephens, Incidents of Travel in Yucatan, 1843, vol. i. 
pp. 391 and 429-434; vol. ii. pp. 21, 54, 56, 317, 323; 
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with the magnificent volume of Camerwood^ Views of 
ancient Monuments in Central ^erica, Chiapas^ and 
Yucatan," 1844; and lastly, with^rescott^s "Conquest of 
Mexico," voL hi* App. p*. 360.) 

The architectural remains in the peninsula of Yucatan 
shew, still more than those of Palenque, a degree of civilisa- 
tion and art which excites our astonishment. They are 
situated between Valladolid, Merida, and Campeacliy, chiefly 
in the western, part of the country. But the monuments in 
the island of Cozumel (more properly Cuzamil), east of 
Yucatan, were the first which were seen by the Spaniards 
in the expedition of Juan de Grijalva, 1518> and thaf of 
Ccartes in 1519, and the report of them did much to spread 
over Europe a high idea of ancient Mexican^ civilisation. 
The most important ruins of the peninsula of Yucatan, 
which unfortunately have not yet been thorouglily measured 
and drawn by architects, are the Casa del Gobernador of 
Uxmal, the Teocallis and vaulted constructions at Kabah, the 
ruins of Labnah with domed columns, those of Zayi willi 
columns very nearly of the Doric order, and those of Cliiclie 
with large ornamented pilasters. An old manuscript written 
in the Maya language by a Christian Indian, and which is 
still in the hauds^of the Gefe politico of Peto, Don Juan 
Pio* Perez, gives the different epochs (" Katunes" of 52 
years) in which the Toltecs settled in different parts of the 
peninsula. From these data Perez infers that the monu- 
ments or buildings of Chiche go back to the close of the 
fourth century of our era, while those of Uxmal belong to 
the middle of the tenth century. But the accuracy of these 



17C 


iSTEPPKS AND DESEIITS. 


conclusions is subject to much uncei-tuinty. (Stephens, 
Incidents of Travel Yucatan, vol. i. p. 439 ; and vol. ii. 
p. 278.) 

I regard the existence of ancient connections between 
the inhabitants of western America and eastern Asia as 
more tlian probable, but by what routes, or with wdiat 
Asiatic nations, the communications took place, cannot at 
jn’csent be decided. A small number of individuals of the 
educated priestly caste might perl laps be sufficient to bring 
about great alterations in the civil and social state of 
western America. Tlie stories formerly narrated of Chinese 
expeditious to the New Continent really apply only to 
voyages to Tusang or Japan. On the other hand, Japanese 
and Sian-Pi from the Corea may have been driven by storms 
to the American coast, and landed there. We know as 
matter of history that Bonzes and other adventurers sailed 
over the eastern Chinese seas in search of some medicine 
whicli should entirely prevent death. Under Tschin-schi- 
kuang-ti, 209 years before our era, 300 young couples, 
young men and young women, were sent to Japan, and 
instead of returning to China tliey settled at Nipon (Klap- 
roth, Tableaux historiques de TAsie, 1824,, p. 79; Nouveau 
Journal Asiatique, T. x. 1832, p. 335;' Humboldt, Examen 
critique, T. ii. p. 62-67). May not similar expeditions have 
been driven by storms or other accidents to the Aleutian 
islands, to Alashka, or to New California ? As the western 
coasts of the American continent trend from NW. to SE., 
and the eastern coasts of Asia in the opposite direction, or 
from NE. to SW., the distance between the two continents 
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in 45° of latitude, or in the temperatf} zone which is most 
favourable to mental development, il too considerable to 
admit of the probabiUty of such en accidental settlement 
taking place in that latitude. We must, then, assume the 
first landing to have been made in the inhospitable climate 
of from 55° to 65°, and that the civilisation thus intro- 
duced, like the general movement of population in America, 
has proceeded by successive stations from north to south 
(Humboldt, Eelat. historique, t. iii. p. 155-160). The 
remains of ships from Cathay, i. <?., from Japan or China, 
were supposed to have been found on the coasts of the 
northern Dorado, (called Quivira and Cibora) at the be- 
ginning of the 16th century (Qomara, Hist, generd de las 
Indias, p. 117). 

Our knowledge of the languages of America is still too 
limited, considering their great variety, for us as yet 
entirely to relinquish the hope of sbme day discovering an 
idiom which may have been spoken, with certain modifi- 
cations, at once in the interior of South America and in 
that of Asia; or which may at least indicate an ancient 
affinity. Such a discovery would certainly be one of the 
most brilliant which can be expected in reference to the 
history of mankind. But analogies of language only deserve 
confidence when the enquirer, not resting in or dwelling on 
resemblances of sound in the roots, traces the analogies 
into the organic structure," the grammatical forms, and into 
all which in languages shews itself as the product of the 
liuman intellect and character. 

VOL, I, N 
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(30) p. 15. — ^fa??y othor forms of animals!^ 

Whole ]ierds of uie Cervus mexicanus wander over 
the Caraccas Steppes ; the young stag is spotted^ and 
resembles in appearance the roe-deer of Europe. We saw 
among them many entirely white, — a singular circum- 
stance in the torrid zone. The Cervus mexicanus is not 
found at greater elevations on the mountain-slopes of the 
Andes under the equator than from 700 to 800 toises 
(1170 to 5115 Eng. feet); but a larger, and also often 
white, stag, — which I could hardly distinguish from the 
IlJuropean by any specific characters, — is met with uj) to 
2000 toises (12789 Eng. feet). The Cavia capybara, 
called in the province of Caraccas chiguire/^ is an unfor- 
tunate animal; being pursued in the water by the crocodile, 
and on the plain by the tiger or jaguar. It runs so badly 
that w’c could often catch it with our hands. Its extremi- 
ties arc smoked for hams, but their taste is very disagreeable 
from tlie smell of musk ; and on the Orinoco we willingly 
ate monkey hams in preference. The beautifully marked 
animals Avhich have so disagreable an odour are the Yiverra 
inapurito, Viverra zorilla, and Viverra vittata. 

(3^) p. IG . — The Guaranis, and the fan-pahtij 
Mauritiaf 

The small coast tribe or nation of the Guaranis, (called 
in British Guiana the "Warraws or Guaranos, and by the 
Caribs U-ara-u), inhabit not only the marshy Delta and 
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river network of tlie Orinoco, and pa/ticuParly the banks 
of tlie Maiiamo Grande and ilie Ca^ Macareo, but also 
extend, witr.- ’’ttle variation in tlieif modes of life, along 
the sea coast between the mouths of the Essec^uibo and 
tlie Boca de Navios of the Orinoco. (Compare my Rela- 
tion historique, T. i. p. 492, T. ii. p. 653 and 703, with 
Ricliard Sohomburgk^s ^^Ecisen in Britisch Guiana, Th. i. 
1847, S. 62, 120, 173, and 194). According to the 
testimony of the last-named excellent explorer and observer, 
there are still 1700 Warraus or Guaranis living in the 
district of Cumaca, and along the banks ^ of the Barima 
river, which empties itself into the gulf of the Boca 3e 
Navios. The manners and customs of the tribes living in 
the Delta of the Orinoco were already known to the great 
historical writer Cardinal Bembo, the contemporary of 
Columbus, Amerigo Yespucci, and Alonzo de Ilojeda. lie 
says, ^^quibusdam in locis piopter paludes incolse domus 
in arboribus acdificant^^ (Historise Yenetae, 1551, p. 88). 
It is more probable that Bembo is alluding to the Guaranis 
at the mouth of the Orinoco, than to the natives near tlie 
mouth of the Gulph of Macaraibo, where Alonzo de Ilojeda, 
in August l499,^when he was accompanied by Yespucci 
and Juan de la Cosa, also found a population having 
their residence ^^fondata sopra Y acqua come Yenezia'^ 
(Riccardi's Text in my Examen crit. t. iv. p. 496). In 
Yespucci^ s account of his voyage (in which we find the 
first indication of the etymology of the term Province of 
A^enczucla, Little Yenice, for Province of Caraccas), he 
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only speaks of^honfcs raised upon foundation pillars, not of 
habitations in the tr^. 

Sir Walter Kalei^ offers a later evidence of high 
authority ; he says expressly, in his description of (luiaiia, 
that on his second voyage in 159-“), when in the niovilh of 
the Orinoco, he saw the of the Tivitives and the 

Oua-raa-etes (so he calls the Guaranis) " high up in the 
trees^^ (Raleigh, Discov. of Guiana, 1596, p. 90). The lire 
is represented in a drawing in the Latin edition : " brevis et 
admiranda descriptio regni Guianse,” (Norib. 1599) tab. 4. 
Raleigh was also the first who brought to England the fruit 
ol the Mauritia-palm, which he very justly compared, on 
account of its scales, to a fir cone. The Padre Jos6 
Gumilla, who twice visited the Guaranis as a missionary, 
says, indeed, that tliis people had their habitation in the 
palmares (palm groves) of the morasses; but he only 
mentions dwellings raised upon high pillars, and not scaf- 
foldings attached to trees still in a growing state; (Gumilla, 
Historia natural, civil, y geografica de his Naciones situadas 
enlasriveras del Rio Orinoco, nueva imp. 1791, p. 143, 
145, and 163). Hillhouse and Sir Robert Schomburgk, 
(Journal of the Royal Geographical Socicly, vol. xii. 1812, 
p. 175; and Description of the Murichi or Ita Palm, read 
at the Meeting of the British Association held at Cambridge, 
June 1845; printed in Simond^s Colonial Magazine), are 
of opinion that both Bembo and Raleigh, (the former 
speaking from the reports of others, the latter as an eye- 
witness), were deceived by the high tops of the palm-trees 
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being lit up ut night by the flames o;. fires beneath, so 
that those who sailed by tliought the h'^^itations themselves 
were attached to tl\c trees. We ^o not deny that iii 
order to escape the attacks of the inuscpiitos, the Indian 
sometimes suspends his hammock from the tops of trees ; 
on such occasions, however, no fires are made under the 
liaininock.^^ (Compare also Sir Eobert Schomburgk^s New 
Edition of Ilaleigh^s Discovery of Guiana, 1818, p. 50.) 

According to Martius, the fine Palm Moriche, Mauritia 
flexuosa, Quite ve, or Ita palm, (Bernau, Missionary Labours 
in Britisli Guiana, 1847^ p. 34 and 41), belongs, as well 
as Calamus, to the group of Lepidocaryese or Coryphiuem. 
Limimus has described it very imperfectly, as he erroneously 
considers it to be leafless. The trunk grows as high as 
'26 feet, but it probably requires from 120 to 150 years 
to reach this heiglit. Tlie Mauritia extends high up on 
the declivity of the Duida, north of the Esmeralda mission, 
wliere 1 have found it in great beauty. It forms in moist 
places fine groups of a fresh shining verdure, wliich reminds 
us of that of our Alder groves. The trees preserve the 
moisture of the ground by their shade, and hence the 
Indians say that ttie Mauritia draws the water round its 
roots by a mysterious attraction. By a somewhat similar 
theory they advise that serpents should not be killed ; because 
the destruction of tlie serpents and the drying up of the 
pools or lagunas accompany each other : thus the untutored 
child of nature confounds cause and effect. Gumilla terms 
the Mauritia flexuosa of the Guaranis the tree of life, 
arbol de la vida. It grows in the mountains of Eonaima, 
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east of the sources^f tlic Orinoco, as high as 4000 (1203 
Eng.) feet. On th^s unvisited banks of the Ilio Atabapo, 
in the interior of Ojiana, > we discovered a new species 
of Mauritia with prickly stems, our Mauritia aculeata; 
(Humboldt, Bonpland and Kunth, Nova Genera ct Species 
Plantarum, t. i. -p. 310). 

(32) p. 16 . — An Amencan St^lites/^ 

The founder of the sect of the StyliteSj the fanatical 
pillar-saint Simeon Sisanites, the son of a Syrian herdsman, 
is said to have passed thirty-seven years in religious coht(iin- 
jdation on the summits of five successive pillars, each higher 
than the preceding. The last inllar was 40 ells high. 
He died in the year 4 Cl. Edr seven hundred years there 
continued to be men who imitated tliis manner of life, and 
were called sancti columnares’^ (pillar saints) . Even in 
Germany, in the Diocese of Treves, it was ])roposed to 
erect such aerial cloisters, but the Bishops opposed the 
undertaking (Mosheim,Institut. Hist. Eccles. 1755, p. 215.) 

(33) p. 17. — Towm on the ba?iks oj the streams 
which Jlow through the 

Families wJio^ live not by agriculture but by the care of 
cattle, have epngregated in the middle of the Steppe in 
small towns, which, in the cultivated parts of Europe, 
would hardly be regarded as villages. Such are Cftlabozo, 
in 8® 56' 14" N. lat. and 67^ 42' long, according to my 
observations, Yilla del Pao, lat 8° 38^ 1", long. 66® 57', 
S. Sebastian, and others. 
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(•'*^) p. 17. — Conical‘Shap;id clouds!^ 

The singular phenomenon of th/.se sand spouts/^ — 
sometliing analogous to which may occasionally be seen on 
a small scale in Europe where four roads meet, — is par- 
ticularly characteristic of the Peruvian Sand Desert between 
Amotape and Coqiiimbo. Such a dense cloud of sand or 
dust may prove dangerous to the traveller wlio does not 
cautiously avoid its approach. It is also worthy of notice 
that these partial conflicting currents of air only arise 
when the air generally is perfectly calm. The aerial ocean 
resembles the sea in this respect, for in the latter also the 
small currents which are often heard to ripple audibly, 
(filets de courant), are only perceptible in a dead calm 
(calme plat). 

(3®) p. 18 . — Increases the suffocating heaty 
I have observed in the Llanos de Apure, at the Guada- 
lupe cattle farm, the thermometer rise from 27® to 29® 
lleaumuT to Palvr.) whenever the hot wind 

began to blow from the Desert, which at such times was 
covered cither witfi sand or with short withered turf. In 
the middle of tlie sand-cloud the temperature was for some 
minutes 35® E. (Ill® F.). The dry sani in the village of 
San Fernando de Apure had a temperature of 42® E. 
(126® Fahr.) 

(^®) p. 18 . — ^‘ The illusive image of a cool rippling 
watery mirror y 

The well-known phenomenon of the mirage is called in 
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Sanscrit the thirst, of the gazelle.^^ (See my Eolation 
historique, T. i. pp. ^96 and 625; T. ii. p. 161.) AU 
objects appear to hove\m the air, and are at the same time 
seen rcllccteJ in the lower stratum of air. At such times 
the entire desert assumes the aspect of the wave-covered 
surface of a wide spread lake. Palm trees, cattle, and 
camels, sometimes appear inverted on the horizon. In the 
Preiich expedition to Egypt, the soldiers, parched with 
thirst, were often brought by this optical illusion into a 
state of desperation. Tliis phenomenon has been remarked 
ill all quarters of tlie globe. The ancients were acquainted 
with the remarkable refraction of the rays of light in the 
Lybian Desert. I find mention made in Diod. Sic. lib. iii. 
p. 184, Ehod. (p. 210, Wessel), of extraordinary illusive 
images, an African Pata Morgana, with most extravagant 
explanations of the supposed conglomeration of the particles 
of air. 


(37) 23 . 19 . — The Melon-C actus y 
The Cactus melo cactus is often 10 to 12 inches in 
diameter, and has usually 14 ribs. The natural group of 
Cactaccee, the whole family of Nopalem of Jjissieu, belong ex- 
clusively to the New Continent. The cactuses assume a great 
variety of shapes : ribbed and mcloii-like (Melo cacti) ; articu- 
lated or jointed (Opuntiae); forming upright columns or 
pillars (Cerei) ; serpentine and creeping (Ehipsalides) ; or 
provided with leaves (Pereskiae). Many extend high up the 
sides of the mountains. Near the foot of the Chimborazo, 
in the elevated sandy plain around Eiobainba, 1 have found 
a new kind of Pitahaya, the Cactus sepium, even at a height 
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of lOjOOO (10,660 Eng.) feet. (Hamboldt, Bonpland, and 
Kunth, Synopsis Plantarum sequinoct. Orbis novi, T. iii. 
p. 370). 


(3®) p. 19 . — The scene in the Steppe is 
suddenly changed^ 

I have endeavoured to depict the coming in of the rainy 
season, and the signs by which it is announced. The usual 
deep dark azure of the sky in the tropics arises from 
the more complete solution of the vapour contained in the 
atmosphere. The cyanometer indicates a paler blue as soon 
as the vapours begin to be precipitated. The dark spdt or 
patch in the constellation of tlie Southern Cross gradually 
becomes indistinct as the transparency of the atmosphere 
diminishes, and this alteration announces the near approach 
of rain. The briglitness of the Magellanic clouds, (Nubecula 
major and minor), gradually vanishes in a similar manner. 
The fixed stars, which before shone like planets with a 
steady, tranquil, and not trembling light, now scintillate 
even in the zenith, where the vapours are least. (See 
A^rago, in my Relation hist. T. i. p. 623). All these appear 
ances are the rq^ults of the increased quantity of vapour 
diffused in the atmosphere. 

(^^) ji. 20 . — Awakened from a torpid state hy the 
first fall of ra in T 

Extreme dryness produces in plants and animals the same 
phenomena as does the withdrawal of the stimulus of heat. 
Many tropical trees and plants shed their leaves during the dry 
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season. The crocodiles and other amphibious animals hide 
themselves in the mud, where they lie apparently dead, lik 
animals in a state of hybernation or plunged into winter 
sleep by cold. (See my Eelation historique, T, ii. pp. 19^ 
and 6^6.) 

p. 20 . — The aspect of a vast inland sea.*^ 

Nowhere are these inundations more extensive than in 
the network of rivers formed by the Apure, the Arachuna, 
Pajara, Arauca, and Cabuliare. Large vessels sail across 
the country over the Steppe for 40 or 50 miles. 

p. 21 . — the mountain plateau of 
Antisana!^ 

The great mountain plain or plateau surrounding the 
volcano of Antisana is 2107 toises (13473 English feet), 
above the level of the sea. Tlie atmospheric pressure* at 
this elevation is so small that the wild cattle, wlien hunted 
with dogs, bleed from the nose and mouth. 

(^2) p. 22 . — Bcra and Bastrop 

I have described the capture of the Gymnoti in detail in 
anotlier place. (Observations dc Zoologie ct d^ Anatomic 
comparee, vol. i. p. 83-87 ; and Eelation historique, T. ii. 
p. 173-190). M. Gay Lussac and I found the experiment 
without a circuit succeed perfectly with a living Gymnotus, 
which was still very vigorous when brought to Paris. The 
discharge is solely dependent on the will of the animal. 
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We did not see any spark, but other pliysicists have done 
so on several occasions. 

p. 23 . — Awakened by the contact of moist 
dissimilar particles!^ 

In all parts of organic bodies dissimilar substances are 
in contact with each other : in all, solids are associated 
\\ith fluids. Thus, wherever there is organization and life, 
there is also electric tension or the play of the voltaic pile, 
as the experiments of Nobili and Matteucci, and especially 
the latest admirable labours of Emil du Bois, teach us. The 
lust named physicist has succeeded in manifesting Ihe 
j)rescnce of the electric muscular current in living and 
wholly uninjured animal bodies he shews that "the 
human body, through the medium of a copper wire, can 
cause a magnetic needle at a distance to be deflected at 
pleasure, first in one and then in the o23positc direction.^^ 
(Ujitersucliungen fiber thierische Electricetiit, von Emil du 
Bois-Iteyiiiond, 1848, Bd. i. S. xv.) I have witnessed 
tliesc movements produced at pleasure, and have had the grati- 
fication of seeing thereby great and unexpected light thrown 
on phenomena tc which I had laboriously and hopefully 
devoted several years of my youth. 

p. 23. — " Osiris and TyphonT 

On the conflict between two races of men, the Arabian 
pastoral people in Lower Egypt, and the agricultural race in 
Upper Egypt who were in a more advanced state of civilisa- 
tion, on the fair-haired Prince Baby or Typhon, who founded 
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Pelusium, and on tlie dark-complexioned Dionysos or 
Osiris, see Zocgu^s ancient, and now . for the most part 
abandoned views, in hil^ great work ^^De Origine ct Usu 
Obeliscomm,” p. 577. 

(^5) p. 21. — The hotmdary of a partial Eurojiean 
cultivation V 

In the CapitaTiia general de Caracas, as generally every 
where on the eastern shores of America, the cultivation 
introduced by Europeans, and their presence and influence, 
are limited to a narrow strip of country along the coast. 
In ‘Mexico, New Granada, and Quito, on tlic other hand, 
European civilisation has penetrated deep into the interior 
of the country, and advanced up the ridges of the Cordil- 
leras. There existed in these last-named regions a consi- 
derable degree of settled and civilised life previous to the 
arrival of the Spaniards ; and tliey have followed this civili- 
sation wherever they found it, regardless whether its seat 
was near or at a distance from the sea coast. They retained 
and enlarged the ancient cities, of which they cither muti- 
lated the old significant Indian names, or gave them new 
names, as, for example, of Christian saints.* 

p. 24. — ^fassive leaden-coloured granite rocks!^ 

In the Orinoco, and more especially at the Cataracts of 
Maypures and Atures, all blocks of granite, and even white 
pieces of quartz, whenever they are touched by the w^ater of 
the river> acquire a greyish-black coating wdiich scarcely 
penetrates a hundredth of a line below the surface of the rock. 
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The appearance produced is that of basalt, or fossils co- 
loured with graphite. The crust appears to contain man- 
ganese and carbon ; I say appears, for the phenomenon has 
not yet been thoroughly examined. Somethijig similar was 
remarked by Eozier on the syenite rocks of the JNTle, near 
Syenc and Philm ; by the unfortunate Captain Tuckey on 
the rocky banks of the Congo; and by Sir llobert Schom- 
burgh on the Berbice. (licisen in Guiana und am Oriiioko, 
S. 212.) On the Orinoco these leaden-coloured rocks 
are considered to give out pernicious exhalations when 
wet; and their proximity is believed to produce fevers. 
(Eel. hist. T. ii. p. 299-304.) In the Eio Negro, ^nd 
generally in the South American rivers which have black 
waters,^^ ^^aguas negras,’" or waters of a coffee-brown or 
yellow tint, no such effects take place. No black colour 
is ilnparted to the granite rocks by the waters ; that is to say, 
they do not act upon the stone so as to form from its con- 
stituent particles a black or leaden-coloured crust. 

(^7) p. 24 . — The rain-announcing howlings of the 
bearded apes.** 

Tlie melancholy howlings of the small apes, Simia seiii- 
culus, Simia beelzebub, &c., are heard some hours before 
the rain commences : it is as if the tempest were heard 
raging at a distance. The intensity of the noise produced 
by such small animals can only be explained by their 
number ; seventy or eighty being often lodged in a single 
tree. On the organs of voice of these animals, see my ana- 
tomical treatise in the first chapter of my Eecueil d^Obscr- 
tations de Zoologie, vol. i. p. 18. 
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p. 24. — " Often cov,ered with birds 
The crocodiles lie so motionless that I have seen flamingos 
(Phoenicopterus) resting on their heads; the body at the 
same time being covered with aquatic birds, like the trunk 
of a tree. 

p. 24 . — Down his swelluig throat.^^ 

The saliva with which the boa covers his prey hastens the 
process of decomposition ; the muscular flesh thus becomes 
softened into such a gelatinous state, that lie can force entire 
limits of larger, and bodies of smaller, animals down his 
throat without division. The Creoles call this gigantic 
serpent from these circumstances, Tragavenado,^^ w hich 
means Stag swallower they tell fabulous stories of 
snakes being seen with the antlers of a stag (which it was 
impossible to swallow) sticking in their throats. I have 
several times seen the boa swimming in the Orinoco, 
and in the smaller forest streams, the Tuamini, the Temi 
and the Atabapo. It holds its head above the water like a 
dog. Its skin is finely spotted. It is said to attain a length 
of 48 feet ; but the largest skins which In^ve as yet been 
brought to Europe and carefully measured do not exceed 
21 to 23 feet. The South American boa (which is a 
Python) differs from the East Indian. On the Ethiopian 
boa, see Diodor. lib. iii. p. 204, ed. Wesseling. 

(^®) p. 25. — t/siny antsj gums, and earth as food!^ 

It was a very prevalent report on the coasts of Cumana, 
New Barcelona, and Caraccas, visited by the Eranciscaii 
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monks of Guiana on their return from the missions, that 
there were men on the banks of the Orinoco who ale earth. 
When, in returning from the Rio Negro, we descended the 
Orinoco in thirty-six days, we passed the day of the 6th of 
June, 1800, in the Mission inhabited by the earth-eating 
Otomacs. This little village is called La Concepcion de 
Uruana, and is very picturesquely situated at the foot of 
a granite rock. I found its geographical position to be 
yo g/ g// Qjo 23 ' Greenwhdi. 

The earth wliich the Otomacs cat is a soft Unctuous clay ; a 
true potter's clay, of a yellowish-grey colour due to a little 
oxide of iron. They seek for it in particular spots on the 
banks of the Orinoco and the Meta, and select it nuth care. 
They distinguish the taste of one kind of earth from that of 
another, and do not consider all clays as equally agreeable 
to cat. They knead the earth into balls of about five or 
SIX inches diameter, which they burn or roast by a weak fire 
until the outside assumes a reddish tint. The balls arc 
remoistened when about to be eaten. These Indians arc 
generally wild uncultivated beings, and altogether averse to 
any kind of tillage. It is a proverb even among the most 
distant of the uiitions living on the Orinoco, wlien speak- 
ing of anything very unclean, to say that it is so dirty, 
that the Otomacs eat it.'' 

As long as the w''aters of the Orinoco and the Meta are 
low these Indians live on fish and river tortoises. They 
kill the fisli witli arrows when at the surface of the water, a 
pursuit in which we have often admired their great dexte- 
rity. During the periodical swelling of the rivers the taking 
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of fish ceases, for it is as difRcult to fish in deep river water 
as in the deep sea. It is in this interval^ which is of two 
or three months' duration, that the Otomacs swallow great 
quantities of earth. We have found considerable stores of 
it in their huts, the clay balls being piled together in pyra- 
midal heaps. The very intelligent monlc, IVay Eamon 
Bueno, a native of Madrid (who lived twelve years among 
these Indians), assured us that one of them would eat from 
three quarters of a pound to a pound and a quarter in a 
day. According to the accounts which the Otomacs them- 
selves give, this earth forms their principal subsistence 
dunng the rainy season, though they eat at the same time 
occasionally, when they can obtain it, a lizard, a small fish, 
or a^fern root. They have such a predilection for the clay, 
that even in the dry season, when they can obtain plenty 
of fish, they eat a little earth after their meals every day 
as a kind of dainty. These men have a dark copper-brown 
complexion, and unpleasing Tartar features. They are fat, 
but not large-bellied. Tlie Franciscan monk who lived 
among them as a misssionary, assured us that he could 
perceive no alteration in their health during the earth-eating 
season. 

The simple facts are therefore as follows : — The Indians eat 
large quantities of earth without injury to their health ; and 
they themselves regard the earth so eaten as an alimentaiy 
substance, i,e. they feel themselves satisfied by eating it, and 
that for a considerable time ; and they attribute this to the 
earth or clay, and not to the other scanty articles of subsist- 
ence which they now and then obtain in addition. If you 
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inquire from an Otomac about his winter provision, (in 
tropical South America the rainy season is usually called 
winter), he points to the heap of clay balls stored in his hut. 
But these simple facts by no means determine the questions, 
whether the clay be really an alimentary substance ? whether 
earths be capable of assimilation ? or whether they merely 
sery^ to appease hunger by distending the stomach? I 
cannot pretend to decide these questions* (Bel. hist. T« ii. 
p. 613-620.) It is curious that the usually credulous and 
uncritical Bather Gumilla positively denies the earth-eating 
as such. (Historia del Bio Orinoco, nueva impr. 1791, 
T. i. p. 179.) He affirms that the balls of clay had maize- 
meal and crocodile-fat mixed with them. But the mis- 
sionary, Fray Bamon Bueno, and our friend and travelling 
companion, the lay brother Fray Juan Gonzalez, who was 
lost at sea off the Coast of Africa with part of our collec- 
tions, both assured us that the Otomacs never mix croco- 
dile fat with the clay ; and of the meal said to be mixed with 
it we heard absolutely nothing during our stay in Uruana. 
The earth which we brought back with us, and which 
Vauquehn analysed, is thoroughly pure and unmixed. May 
Gumilla, by a confqsioii of things wholly distinct, have been 
alludirg to the preparation of bread &om the long pod of a 
kind of Inga, which is previously buried in the earth in ordex 
to hasten the commencement of the first stage of decay ? 
I'hat the health of the Otomacs should not suffer from eating 
so much earth appears to me particularly remarkable. Have 
they become accustomed to it in the course of severd 
generations ? 

VOL. I. 


o 
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In all tropical countries^ Kuman beings shew an extraor- 
dinary and almost irresistible desire to swallow earth; and 
not alkaline earths, which they might be supposed to . crave 
to neutralize acid, but unctuous and strong-smelling clays. 
It is often necessary to confine rihildren to prevent them 
from running out to eat earth immediately after a fall of 
rain. I have observed with astonishment the Indian 
women in the village of Banco on the Magdalena lliver, 
whilst engaged inshaping earthen vessels on the potter^s wheel, 
put great lumps of day into their mouths. The same thing 
was remarked at an earlier period by Gili. (Saggio di 
6toria Am^icana^ T. ii. p. 311.) Wolves also eat earth, 
and especially clay, in winter. It would be important to 
examine carefully the excrements of animals and men that 
eat earth. With the exception of the Otomacs, individuals 
of all other races who indulge for any length of time the 
strange desire of earth-eating have their health injured by 
it. At the mission of San Borja, we saw the child of an 
Indian woman, who, his mother said, would hardly eat 
anything but earth. He was, however, wasted nearly to a 
skeleton. 

Why is it that in the temperate and (^old zones this morbid 
craving for eating earth is so much more rare,, and is almost 
. entirely confined, when it is met with, to children and preg- 
nant women ; while in the tropics it would appear to be 
indigenous in all quarters of the globe? In Guinea the 
negroes eat a yellowish earth, which they call Caouac. 
When brought as slaves to the West Indies, they try to 
obtain a similar earth, and afiBrm that in their own countiy 
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the habit never did them any harm. In the American 
Islands they were made ill by it, and it was forTbidden in 
consequen&B; but a kind «f earth (un tuf rouge jaunatre) 
was, in 1751, sold secretly in the market in Martinique. 
^^Les negres de Guinee di^nt que dans leur pays ils 
mangent habituellemcht une certaine terre, dont le gout leur 
plait, sans en 6tre incsommod^s. Ceux qui sont dans l^abus 
de manger du Caouac en sont si friands qu'il n^y a pas de 
chatiment qui puisse les emp6cher de d6vorer de la terre." 
{Thibault de Chanvalon, Voyage k la Martinique, p. 85.) 
In the Island of Java, between Sarabaya and Samaran^, 
LabiUardidre saw small square reddish-coloured cakes exposed 
for sale in the villages. The natives called them taiyi ampo 
(tanah, in Malay and Javanese, signifies earth). On examina- 
tion and enquiry he found that the cakes consisted of reddish 
clay, and that they were eaten. (Voyage a la Eecherche de 
la P^rouse, T. ii. p. 322.) The edible clay of Samarang 
has recently been sent to Berlin by Mohnike, in 1847, in 
the shape of rolled tubes, like cinnamon, and hus been 
examined by Ehrenberg. It is a fresh-water formation 
deposited on limestone, and consisting of microscopic 
Tolygastrica, Gailiondla,. Naviculas, and Phytolitharia. 
(Bericht liber die Verhandl. der Akad. d. Wiss. zu Berlin, 
aus dem J. 1848, S. 222-225.) The inhabitants of New 
Caledonia, to appease their hunger, eat pieces as big as 
the fist of friable steatite, wliich Vauquelin found to contain 
in addition no inconsiderable quantity of copper. (Voyage 
a la Eecherche de la P^rouse, T. ii. p. 205.) In Popayan, 
and several parts of Peru, calcareous earth is sold in the 
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streets as an eatable for the Indians ; it is used with Coca 
(the leaves of tlie Erythroxylon peruvianum.) Thus we find 
the practice of eating earth diffused throughout the torrid 
zone, among indolent races inhabiting the finest and most 
fertile parts of the globe. But accounts have also come 
from the North, through Berzelius and Betzius, according 
to which, hundreds of cartloads of earth containing Infusoria 
are said to be annually consumed by the country people, 
in the most remote parts of Sweden, as breadmeal, and 
even more from fancy (like the smoking, of tobacco) than 
from necessity ! In Finland this kind of earth is occasion- 
ally mixed with the bread. It consists of empty shells of 
aiiimalciij|^;,\_SO small and soft that they do not crunch 
perceptibl^^lfet^ the teeth; it fills the stomach, but 
gives no r^ nourishment. In periods of war, chronicles 
and documents preserved in archives often give intimation 
of earths containing infusoria having been eaten ; speaking 
of them under the vague and general name of ^'mountain 
meal." It was thus during the Thirty Years' War in 
Pomerania (at Camin) ; in the Lausitz (at Muskau) ; and 
in the territory of Dessau (at Klieken) ; and subsequently 
in 1719 and 1733 at the fortress of^Wittenb^. (See 
Elirenberg Ube^ das unsichtbar wirkende wganische Leben, 
1842, S. 41.) 

(**) p. 25 - — “ Figures graven on the rock.” 

In tlie interior of South America, between the 2d and 
4th degrees of North latitu^, a forest-covered plain is 
enclosed by ‘'|our rivers, the Orinoco, the Atabapo, the ?iio 
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Negro, and the Cassiquiare. In tliis district are found rocks 
of granite and of syenite, covered, like those of Caicara and 
Uruana, with colossal symbolical figures of crocodiles and 
tigers, and drawings of household utensils, and of the sun and 
moon. At the present time this remote corner of the earth 
7s entirely without human inhabitants, throughout an extent 
of more than 8000 square geographical miles. The tribes 
nearest to its boundaries are wandering naked savages, in 
the lowest stage of human existence, and far removed from 
.any thoughts of carving liieroglyphics on rocks^ One may 
trace in South America an entire zone, extending through 
more than eight degrees of longitude, of rocks so orna- 
mented; viz. from the Eupuniri, Essequibo^. ajad the 
mountains of Facaraima, to the banks of and 

of the Yupura. These carvings may b^longi'lto very 
different epochs, for Sir Eobert Schomburgk ev^n found 
on the Eio Negro representations of a Spanish galiot 
(Eeisen in Guiana und am Orinoko, ubersetzt von O^to 
Schomburgk, 1841, S. 500)/ which must have been of a 
later date than the beginning of the 16 th century ; and this 
in a w'ilderness where the natives were probably as rude 
then as at the pre^nt time. But it must not be forgotten 
that, as I have elsewhere noticed, nations of very different 
descent, when in a similar uncivilized state, having the same 
disposition to simplify and generalise outlines, and being 
impelled by inherent mental dispositions to form rhythmical 
repetitions and series, may be led to produce similar signs 
and symbols.. (Compare Eelation hist. T. ii. p. 589, 
and Martins uher die Fhysionomie des Ffianzeiireichs in 
Brasilien, 1824, S.. 14.) 
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At the Meeting of the Society of Antiquaries of London, 
on the 17th of November, 1836, there was read a memoir 
by Sir Bobert Schombnigk ^ On the Beligious Traditions of 
the Macusi Indians, who inhabit the Upper Mahu and a 
part of the Pacaraima Mountains a nation, consequently, 
who for a century (since the journey of the adventurous 
Hortsmann,) have not changed their residence. Sir Bobert 
Schomburgk says: ^^The Macusis believe that the sole 
survivor of a geiieral deluge repeopled the earth by changing 
stones into human beings." This myth (the fruit of the • 
lively imagination of these nations, and which reminds us 
of Deucalion and Pyrrha), shews itself in a somewhat altered 
form among the Tamanaks of the Orinoco. When asked liow 
mankind stircivcd the great flood, the ^^age of waters" of 
the Mexicans, they reply without any hesitation, that ^ one 
man and one woman took refuge on the high mountain of 
Tamanacu, on the banks of tbe Asiveru, and that they then 
thi^w over their heads and behind their backs the fruits of 
the Mauritia-palm, from the kernels of which sprang men 
and women who repeopled the earth.^ Some miles from 
Encaramada, there rises, in the middle of the savannah, the 
rock Tepou-Mereme, or the painted rock.% It shews several 
figures of animals and symbolical oiltlines which resemble 
much those observed by us at some distance above Encara- 
mada, near Caycara, in 7® 6' to 7® 40' lat. and 66° 28' to 
67° 23' W. long, from Greenwich. , Bocks thus marked 
are found between the Cassiquiare and the Atabapo 
(in 2° 5' to 3° 20' lat,), and what is particularly remarkable, 
560 geographical miles faiiher to the East in the soli- 
tudes of the Parime. This last fact is placed beyond a 
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doubt by the journal of Nicholas Hortsman, of which I have 
seen a copy in the handwriting of the celebrated D'Anville. 
That simple and modest traveller wrote down every day, on 
the spot, what had appeared .to him most worthy of notice, 
and he deserves perhaps tlie more credence because, being 
full of dissatisfaction at having failed to discover the objects 
of his researches, the Lake of Dorado, with lumps of gold 
and a diamond mine, he looked with a certain degree of 
contempt on whatever fell in his way. He found, on the 
ICth of April, 1749, on the banks of the Rupunuri, at the 
spot where the river winding between the Macarana moun- 
tains forms several small cascades, and before arriving in the 
district immediately round Lake Amucu, rocks covered 
with figures," — or as he says in Portuguese, ^^de varias 
letras." We were shown at the rock of Culimacari, on the 
banks of the Cassiquiare, signs which were called characters, 
arranged in lines, — but they were only ill-shaped figures of 
heavenly bodies, boa-serpents, and the utensils employed in 
preparing manioc-meal. I have never found among these 
painted rocks (piedras pintadas) any symmetrical arrange- 
ment or any regular even-spaced characters. 1 am therefore 
disposed to think Jiliat the word "letras" in Hortsmann's 
journal must not be taken in the strictest sense. 

Schomburgk was not so fortunate as to rediscover the 
rock seen by Hortsmann, but he has seen and described 
others on the banks of the Essequibo, nemr tbe cascade of 
Warraputa. " This cascade>" he says, cdebrated not 
only for its height but also for the quairtity of' figures cut 
on the rock, which have great resemblance to those which I 
have seen in the Island of. St. John, one of the Virgin 
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Islands, and which I consider to be, without doubt, the 
work of the Caribs, by whom that part of the Antilles was 
formerly inhabited. I made the utmost efforts to detach por- 
tions of the rook which contained the inscription, and which I 
desired to take with me ; but the stone was too hard, and 
fefver had taken away my strength. Neither promises nor 
threats could prevail on the Indians to give a single blow with 
a hammer to these rocks, — the venerable monuments of the 
superior mental cultivation of their predecessors. They 
regard them as the work of the Great Spirit, and the 
different tribes who we met' with, though living at a great 
dis^cance, were nevertheless acquainted with them. Terror 
was painted on the faces of my Indian companions, who 
appeared to expect every moment that the fire of heaven 
would fall on my head. I saw clearly that my endeavours 
would be fruitless, and I contented myself with bringing 
away a complete drawing of these memorials.^^ The last 
determination was certainly the best, and the editor of the 
English Journal, to my great satisfaction, adds a note to 
the effect that it is to be wished that no one else may be 
more successful than Mr. Schomburgk, and that ho future 
traveller from civilized countries may do anything towards 
the destruction of these monuments of the unprotected 
Indians. 

The symbolical signs seen by Eobert Schomburgk in the 
Valley of the Essequibo, near the rapids of Waraputa, 
(Richard Schomburgk, Reisen in BritischrQuiana, Th. i. 
S. 320), were remarked by him to bear a great resem- 
blance to genuine Carib ones in one of the small 
Virgin Islands (St. John^s) ; but notwithstanding the wide 
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extent of the invasions of the Caribs, and the ancient power 
of this fine race, I cannot believe that all the rock engrav- 
ings, — which, as I have said, form an immense belt 
traversing a great part of South America from west to 
east, — are to be regarded as their work. I am inclined 
rather to view these rem^s as traces of an ancient civili- 
sation, — belonging, perhaps^ to an epoch when the tribes 
whom we now distijpigftish by various appellations were 
still unknown. Even tibe veneration everywhere testified 
by the Indians of the present day for these rude sculptures 
of their predecessors, shews that they have no idea of the 
execution of similar works. There is another circum- 
stance which should be mentioned : betw'een Encaramada 
and Caycara, on the banks of the Orinoco, a ntimber of 
these hieroglyphical figures are sculptured on the face of 
precipices at a height which could now be reached only by 
means of extraordinarily high scaffolding. If one asks the 
natives how these figures can have been cut, they answer, 
laughing, as if it were a fact of which none but a white 
man could be ignorant, that "in the days of the great 
waters their fathers went in canoes at that height/^ Thus 
a geological fancy is made to afford an answer to the 
problem presented by a civilisation which has long passed 
away. 

Let me be permitted to introduce here a remark 
which I borrow from a letter addr^sed to me by tfe® 
distinguished traveller. Sir Robert Sebomburgk. " The 
hieroglyphical figures are more widely extended than you 
bad perhaps supposed. During my expedition, which had 
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for its object the examination of the Corentyn Biver, I not 
only observed some colossal iSgures on the rock of Timeri 
(4^® N. lat. 'and 67^® W, long.), but I also discovered 
similar ones near the great cataracts of the Corentyn, in 
4® 21' 80" N. lat. and 57® 56' 30" W. long. These 
figures are executed with much greater eare than any which 
I discovered in Guiana. Their size is about ten feet, and 
they appear to represent humwi figures. The head-dress is 
extremely remarkable ; it encompasses the head, spreading 
out considerably in breadth, and is not unlike the halos 
represented in paintings as surrounding the heads of Saints 
and« Sacred Persons. I have left my drawings of these 
figures in the colony, but I hope some day to be able to 
lay them* all before the public. I saw ruder figures on the 
Cuyuwini, a river which empties itself into the Essequibo 
in latitude 2® 16' N., entering it from the north-west ; and 
I. have since seen similar figures on the Essequibo itself in 
1® 40' N. lat. These figures extend, therefore, as ascer- 
tained by actual observation, from 7® 10' to 1® 40' N. lat., 
and from 57® 30' to 66° 80' W. long. Thus the 
zone of pictured rocks extends, so far as it has been at 
present examined, over a space of 192000 square geogra- 
phical miles, comprising the basins of the Corentyn, the 
Essequibo, and the Orinoco ; a circumstance from which 
we may form some inferences respecting the former amount 
of population in this part of the continent." 

Other remarkable remains of adegree of civilisation which 
no longer exists, are the granite vases with gracejful lahyrin^ 
thine ornaments, and the earthen masks resembling Boman 
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ones, which have been discovered on the Mosquito coast, 
among wild Indians. (Archseologia Britan, vol. v. 1779, 
p. 818-324; and vol. vi. 1782, p. 107.) I have had them 
engraved in the ^'Picturesque Atlas” which accompanies 
the historical'portion of my Travels to the Equinoctial Re- 
gions. Antiquaries are ^tonished at the similarity of these 
ornaments (resembling a well-known Grecian form), to those 
of the Palace of Mitla> near Oaxaca, in Mexico. In looking 
at Peruvian carvings, I have never remarked any figures of the 
large-nosed race of men, so frequently represented in the bas- 
reliefs of Palenque in Guatimala, and in the Aztec paint- 
ings. Klaproth remembered having seen individuals 'Jtitli 
similar large noses among the Chalcas, a northern Mogul 
tribe. It is well known that many tribes of the North 
American red or copper-coloured Indians have fine aquiline 
nosds ; and that this is an essential physiognomic distinction 
between them and the present inhabitants of Mexico, New 
Granada, Quito, and Peru. Are the large-eyed, compara- 
tively fair-complexioiied people, spoken of by Marchand as 
having been seen in 54^ and 58® lat. on the north-west 
coast of America, descended from an Alano-Gothic race, the 
Usuni of the intmor of Asia ? 

p. 25.--r" Apparently weaponless, Und yet prepared 
for murder, 

The Otomacs often poison the thumb-nail with Curare. 
A scratch of the nail is deadly if the curare mixes 
with the blood. We obtained specimens of the climbing 
plant, from the juice of which the curare is prepared, at 
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Esmeralda on the Upper Orinoco^ but unfortunately we 
did not find it in blossom. Judging by its physiognomy it 
appears to be related to Stiychnos (Eel. hist. T. ii. p. 547* 
556). Since the notice in the work referred to of the 
curare or ourari (previously mentioned by Baleigh^ both as a 
plant and as a poison)j the brothers Robert ^and Bichard 
Schomburgk have done much towards making ns accurately 
acquainted wiVi the nature and preparation of this substance, 
of which I was the first to bring a considerable quantity 
to Europe. Bichard Schomburgk found the plant in 
blossom in Guiana on the banks of the Pomeroon and the 
Sunaru in the territory of the Caribs, who lure not, however, 
acquainted with the manner of preparing the poison. His 
instructive work (Beisen in Britisch-Cbiiana, Th. i. S. 441* 
461), contains the chemical analyst of the juice of the 
Strychnos toxifera, which, notwithstanding its name and 
its organic structure, does not contain, according to Bous* 
singault, any trace of stiychnine.. Yirchou and Mtinteris 
interesting physiological experiments make it probable that 
the cxirare or ourari poison does not kill by ruere external 
absorption, but only when absorbed by living animal sub- 
stance of which the continuity has been severed («• e. which 
lias been wounded slightly) ; that it does not belong to the 
class of tetanic poisons; and that its particular effect is to 
take away the power of voluntary muscular movement^ 
whilst the involuntary functions of the heart and intestines 
still continue. Compare, also, the older chemical analysis of 
Boussingault, in thq Annales de Chimie et de Physique, 
T. xxxix. ISas, p. ^4-37. ' 
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CATABACTS OF THE OEINOCO. 

In the preceding section^ which was made the subject of 
an academical lecture^ 1 sought to depict those boundless 
plains which^ according to the varying modification of their 
natural characters induced by climatic relations^ appear to 
us sometimes as Deserts devoid of vegetation, and some- 
times as Steppes, or widely-extended grassy plains or 
Prairies. In so doing I contrasted the Llanos of the 
southern part the New Continent with the dreadful 
seas of sand which form the African Deserts ; and the^e 
again with the Steppes of Central Asia, the habitation of 
world-assailing pastoral nations, who. at a former period, 
when pressed hitherward from the East, spread barbarism 
and devastation ovpr the earth. 

If on that occasion, (in 1806,) I ventured to combine 
widely distributed portions of the earth^s surface in a single 
picture of nature, and to entertain a public assembly with 
images whose colouring was in* unison with the mournful 
disposition of our minds at that epoch, I will now, limiting 
myself to a narrower circle of phenomena,, sketch the more 
cheerful? pictiSe of river scenery composed of foaming rapids 
and rich luxuriant vegetation. I propose to describe in 
particular two scenes of nature iu the wilderiiesses Otf Guiana, 
— ^the celebrated Cataracts of the Orinoco, Atures and 
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Maypures, — which, previous to my visit, few Eui’opeans 
had ever seen. 

The impression left on our minds by the aspect of nature 
is frequently determined, less even by the peculiar character 
of the strictly terrestrial portion of the scene, than by the 
light tlirown on mountain or plain, either by a sky of azure 
purity, or by -one veiled by lowering clouds,* and in the 
some manner descriptions of nature act upon us more 
jiowerfuUy or more feebly, according as they arc more or 
less in harmony with the requirements of our feelings. For 
it is the inward mirror of the sensitive mind which reflects 
the«true and living image of the natural world. All that 
determines the character of a landscape, — the outline of the. 
mountaiiis, which, in the far-vanishing distance, bound the 
horizon, — ^the dark shade of the pine forests, — the sylvan 
torrent rushing between overhanging difb to its fall, — all 
are in antecedent mysterious communion with the inner 
feelings and life of man. 

On this communion rests the nobler portion of the 
enjoyment which nature affords. Nowhere does she pene- 
trate us more deeply with the feeling of her grandeur, 
nowhere does she speak to us with a more powerful voice, 
than in the tropical world/ under the sky," as, in 

.the early middle j^es, the climate of the torrid zone was 
called. If, therefore, 1 venture again to occupy this 
Assembly with a description of those regioils, I do so in 
the hope that the' peculiar charm which belongs to them 
will not be unfelt. The remembrance of a distant richly 
endowed land, — the aspect of a free and vigorous vege-. 
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tation> — refreshes and strengthens the mind * in the same 
manner as our spirits, when oppressed with the actual 
present, love to escape awhile, and to delight themselves 
with the earlier youthful age of mankind, and with the 
manifestations of its simple grandeur. 

favouring winds and currents bear the voyager westward 
across the peacieful Ocean arm, (}) w^hich fills the wide 
valley between the New Continent and western Africa. 
13efore the 'American shore rises from the liquid plain, he 
hears the tumult of contending, mutually opposing, and 
inter-crossing waves. The mariner unacquainted with the 
region would surmise the vicinity of shoals, or a wonderTul 
outbreak of fresh springs in the middle of the ocean, (^) 
like tliose in the neighbourhood of Cuba. On approaching 
nearer to the granitic coast of Guiana, he becomes sensible 
that he has entered the wide embouchure of a Aighty river, 
which issues forth like a shoreless lake and covers the 
ocean around with fresh water. The green, and on the 
shallows the milk-white, tint of the fresh water contrasts 
with the indigo-blue colour of the sea, and marks with 
sharp outimes the limits of the river waves. 

The name' Orinoco, given to the river by its first dis- 
coverers, and which probably originated' in some confusion 
of language, is unknown in the interior of the country. 
Nations in a rgfle state designate' by proper geographical 
names only such objects as can be confounded with each 
other. The Orinoco, the Amazons, and the Magdalena 
nvers, are called simply " The Eiver,” or " The Great Eivec,"" 
or ** The Great Water whilst those who dwell on their 
VOL. I. 
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banks distinguish even the smallest streams by particular 
names. 

The current produced by the Orinoco, between the main- 
land and the Island of Trinidad with its asphaltic lake, is 
so strong, that ships mth all sail set, and with a favourable 
breeze, can with difficulty make way against it. This 
deserted and dreaded part of the sea is called the Bay of 
Sadness * (Golfo Triste) ; the entrance forms the Dragon^s 
Mouth (Boca del Drago). Here detached cliffs rise like 
towers above the foaming floods, and seem still to indicate 
the ancient site of a rocky bulwark (3), which, before it was 
broken by the force of the current, united the island of 
Trinidad ivith the coast of Paria. 

The aspect of this region first convinced the great dis- 
coverer of tlie New World of the existence of an American 
continent, familiar with nature, he inferred that so immense 
a body of fresh water could only be collected in a long 
course, and that the land which supplied it must be a 
coiAtinent, not an island.^^ As, according to Arrian, the 
companions of Alexander, after crossing the snow-covered 
Paropanisus, (**) on reaching the Indus imagined, from tlie 
presence of crocodiles, that they recognised in that river a 
branch of the Nile; so Columbus, unaware of the similarity 
of physiognomy which , characterises the various productions 
of the climate of Palms, readily supposed this new continent 
to be the eastern coast of the far-projecting continent of 
Asia. Tlie mild coolness of the evening air, the ethereal 
purity of the starry firmament, the balsamic fragrance of the 
flowers wafted to him by the land breeze, r— all led him (aa 
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llerrara tells us in the Decades) (s), to deem that he had 
approached the garden of Eden, the sacred dwelling-place 
of the first parents of the human race. The Orinoco 
appeared to him to be one of the four *rivers descending 
from Paradise, to divide and water the earth newly decked 
with vegetation. Tliis poetic passage from the journal of 
Columbuses vo} age, or rather from a letter written from 
ilayti, in October 1498, to Perdinand and Isabella, has a 
peculiar psychological hiterest. It teaches us anew that 
the creative imagination of the poet exists in the Discoverer 
as in every form of human greatness. 

In considering the quantity of water wliich the Oriifoco 
bears to the Atlantic, the question arises— -Which of the great 
South American Rivers, — tlie Orinoco, the Amazons, or the 
River Plate, — is the largest ? . The question, however, thus 
put is not a determinate one, the idea of si2lfe in this case 
)iot being altogether definite. The River Plate has the 
widest embouchure, being 92 geographical miles across; 
])ut, like the British rivers, its length is comparatively small. 
Even at Buenos Ayres its deptli is already so inconsiderable 
as to impede navigation. The Amazons is the longest of 
all rivers : its course from its origin in the Lake of Lauri- 
cocha to its mouth is 2880 geographical miles. But its 
breadth in the province of Jaen de Bracamoros, near the 
cataract of Rentama, as measured by me at the foot of the 
j)icturesque mountain of Patachuma, hardly equals that of 
the Rhine at Mayenco. 

The Orinoco is narrower at its mouth than either the 
River Plate or the Amazons; and its length, according W 
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positions astronomically determined by me, only amounts to 
1120 geographical • miles. But, on the other hand, far in 
the interior of Guiana, 560 miles from its mouth, I still 
found its breadth, when full, 10200 Parisian (17265 Eng.) 
feet. The periodical swelling of the river annually raises 
its level at this part of its course from 30 to 36 feet above 
its lowest level. Sufficient materials for an accurate com- 
parison of the enormous rivers which intersect the con- 
tinent of South America are still ^wanting. For such a 
comparison it would be needful to know in each case the 
profile of the river-bed, and the velocity of the water, which 
differs very greatly in different parts of the same stream. 

If, in the Delta enclosed by its variously divided and still 
unexplored arms, — in the regularity of its periodical rise 
and fall, — and in the number and size of its croco- 
diles, — the Orinoco shews points of resemblance to the 
Nile, there is this further analogy between the two rivers, 
that after long rushing rapidly through many windings 
between wood-fringed shores formed by granitic and syenitic 
rocks and mountains, during the remainder of their course 
they slowly roll their waters to the sea, between treeless 
banks, over an almost horizontal bed. ,»An arm of the 
Nile (the Green Nile, Bahr-el-Azrek) flows from the cele- 
brated mountain-lake near Gondar, in the Abyssinian Gojam 
Alps, to Syene and Elepliantis, tlirough the mountains of 
Shangalla and Sennaar. In a similar manner the Orinoco 
rises on the southern declivity of the mountain chain which, 
in the 4th and 5th parallel of North latitude^ extends west- 
ward from French Guiana towards the Andes of New 
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Granada. The sources of the Orinoco (®) have never been 
visited by any European, or even by any natives who have 
been in communication with Europeans. 

Id ascending the Upper Orinoco in the summer of 1 800, 
we passed the Mission of Esmeralda, and reached the mouths 
of the Sodomoni and the Guapo. Here rises high above 
the clouds the massive summit of the Yeonnamari or Duida, 
H grand and picturesque mountain which presents to the 
s[}ectator one of the finest scenes of nature which the 
tropical world has to offer. Its altitude, according to my 
trigonometrical measurement, is 8278 (8823 Eng.) feet 
above the level of the sea. The southern slope of4he 
mountain presents a treeless grassy surface, and the humid 
evening air is filled far and wide with the fragranbe of the 
ripe ananas. The stalks of the pine apples, swelling with 
rich juice, rise between the lowly herbs of the meadow, 
and the golden fruit is seen shining at a distance from 
under its leafy crown of bluish-green. Where moiyitain 
springs or rivulets break forth from the turfy covering, 
the scene is further adorned by groups of tall fan-palms, 
whose foliage never feels the influence of a cool breeze. 

On the east ^f tiie Duida mountain a dense thicket of 
wild Cacao groves begins, and amidst these are found trees 
of the celebrated Bertholletia excelsa, the most vigorous of 
the productions of the tropical world (^j. Here the Indians 
collect the materials for their blow-pipes, colossal grass- 
stalks having joints above 18 feet long from knot to knot. (®) 
Some Eranciscan monks have penetrated as far as the mouth 
of the Cliiguire, where the river is already sd narrow that 
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. the natives have thrown across it, near the w^aierfall of 
the Guaharibcs, a suspension bridge formed of the twining 
stems of climbing plants. The Guaicas, a race of compara- 
tively light complexion but of small stature, armed with 
poisoned arrows, forbid any farther advance towards the east. 

All, therefore, that has been put forward respecting the 
lake origin of the Orinoco is fabulous (9). We seek in vain 
in nature for the Laguna of El Dorado, w^hich is still marked 
in Arrowsmith^s maps as an inland sea 80 geographical 
miles in length. Has the little reedy lake of Amucu, 
from which the Pirara (a branch of the Malm) flows, given 
rise to this fable ? But the sw^amp in which the lake of 
Amucu is situated is four degrees of longitude to the east of 
the district in wdiich the sources of the Orinoco must be 
sought. 

It w^as an ancient custom of dogmatising geographers to 
make all the larger rivers of the W'orld originate in con- 
siderable lakes. To the lake forming the supposed origin 
of the Orinoco was transferred the site of the island of 
Pumacena, a rock of micaceous slate, the glitter of which, 
in the 16th century, played, in the fable of El Dorado, 
a memorable, and to deceived humanity often a fatal 
part. It is the belief of the natives, that the Magellanic 
clouds of the southern hemisphere, and even the fine nebulse 
in the constellation of the ship Argo, are a reflection 
of the metallic brilliancy of the silver mountains of the 
Parime. 

The Orinoco is one of those rivers which, after many 
windings, seem to return back towards the region in whidi 
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tlicy took tlieir rise. After following a westerly and then a 
northerly course, it runs again to the east, so that its mouth 
is almost in the same meridian as its source. Trora the 
Chiguiro and the Gehetto as far as tlie Guaviare the 
Orinoco flows to the west, as if it would carry its w^aters to 
the Pacific. It is in this pairt of its course tliat it sends out 
towards the south a remarkable arm, the Cassiquiare, but 
little known in Europe, which unites with the llio Negro, 
(ctiUed by the natives the Guainia), and offers perhaps the 
only example of a bifurcation forming in the very interior 
of a continent a natural connection between two great rivers 
and their basins. 

The nature of the ground, and the junction of the 
Guqviare and Atabapo with the Orinoco, cause the latter to 
turn suddenly towards the north. In the absence of correct 
geographical knowledge, the Guaviare flowing in from the 
west was long regarded as the true origin of tlie Orinoco. 
The doubts raised by an eminent geographer, M. Buache, 
since 1797, as to the probability of a connection with the 
Amazons, have I hope been entirely refuted by my expedi- 
tion. In an uninterrupted navigation of 9£0 geograpliical 
miles 1 passed through the singular network of rivers, from 
the Sip Negro, by the Cassiquiare, into the Orinoco ; tra- 
versing in this manner the interior of the Continent, from 
the Brazilian boundary to the coast of Caraccas. 

In the upper portion of the basin of the Orinoco and its 
tributaries, between the 3rd and 4th degrees of north lati- 
tude, nature has several times repeated the enigmatical 
phenomenon of the so-called " black waters/^ The Atabapo. 
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whose banks are adorned with Carolinias and arborescent 
Melastomas^ and the Temi, Tuamini, and Guainia, are all 
rivers of a coffee-brown colour. In the shade of (lie palm 
groves this colour seems almost to pass into ink-black. 
When placed in transparent vessels, the water appears of a 
golden yellow. The image of the Southern Constellations 
is reflected with wonderful clearness in these black streams. 
Where their waters flow gently, they afford to the observer, 
when taking astronomical observations with reflecting instru- 
ments, a most excellent artificial horizon. A cooler atmo- 
sphere, less torment from stinging mosquitoes, greater 
salubrity, and the absence of crocodiles (fish, however, are 
also wanting), mark the region of these black rivers. They 
probably owe their peculiar colour to a solution of catbu- 
retted hydrogen, to the luxuriance of the tropical vegetation, 
and to the quantity of plants and herbs on the ground over 
which they flow. On the westen> declivity of the Qiimbo- 
razo, towards the coast of the Pacific, I remarked that the 
flooded waters of the Rio de Guayaquil gradually assumed a 
golden yellow or almost coffee-brown colour, when covering 
the meadows fqr some weeks. 

In the vicinity of the mouths of the Guavinre and Atabapo 
grows the Piriguaq, one of the noblest of palm trees, 
whose smooth and polished trunk, between 60 and 70 feet 
high, is adorned with a delicate flag-like foliage curled at the 
margins. I know no palm which bears such large and 
beautifully coloured fruits. They resemble peaches, And are 
tinged with yellow mingled with a roseate crimson. Seventy 
or eighty of them form enormous pendulous bunches, of 
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which each tree annually ripens three. This fine tree might 
be called the peach palm. The fleshy fruits are from the 
luxuriance of vegetation most often devoid of seeds, and 
offer to the natives a nutritious farinaceous food which, like 
plantains and potatoes, can be prepared in a variety of ways. 

Hitherto, or as far as the mouth of the Guaviare, the 
Orinoco flows along the southern declivity of the Sierra 
de Parime; aud ited its southern bank the vast forest- 
covered plain of the Amazons River stretches far beyond 
the equator, even to the 15th degree of south latitude. 
When the Orinoco turns suddenly to the north near San 
Fernando de Atabapo, it breaks through a part of the moun- 
tain chain along the base of which it had previously flowed ; 
and this is the site of the great waterfalls of Atures and May- 
pures. The river bed is here everywhere hemmed in by 
colossal masses of rock, and divided as it were into separate 
reservoirs by natural dikes. 

In front of the entrance of the Meta there stands in the 
middle of a mighty wlurlpool an isolated cliff, to which the 
natives have given the very appropriate name of the rock 
of patience because when the waters are lo^ it sometimes 
costs those who ere ascending the river two days to pass it. 
Here the Orinoco^ eating deep into the land, forms pictu- 
resque rocky bays. Opposite to the Indian mission of Cari- 
chana the traveller is surprised by the singular prospect which 
l^resents itself to his view. His eye is involuntarily riveted 
on an abrupt granitic rock, el Mogote de Cocuyiga, a cube 
with vertically precipitous sides, above 200 feet high and 
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foliage. Eesembling a Cyclopean monument in its simple 
grandeur, this mass of rock rises high above the tops of the 
surrounding palms, its sharp outlines appearing in strong 
relief against the deep azure of the sky, and its summit up- 
lifting high in air a forest above the forest. 

In descending the Orinoco from this point, still within the 
range of the Carichana mission, we arrive at the part of the 
river where the stream has forced for itself a way through 
the narrow pass of Baraguan. Here wc recognise every- 
where traces of chaotic devastation. To the north, (towards 
Uruana and Eiicaramada), masses of granite of extraordina- 
rily motched and serrated outline and grotescpie aspect shine 
with dazzling whiteness high above the thickets from amidst 
which they rise. 

It is in this region, after receiving the A pure, that the 
Orinoco leaves the granitic chain of inouutaius and flows 
eastward to the Atlantic, dividing the impenetrable forests of 
Guiana from the grassy plains on whicl Mie vault of heaven 
seems everywhere to rest as on the horizon of the ocean. 
Thus the elevated cluster of the Pariinc mountains, which 
occupies the entire space between tlie sources of the Jao and 
the Caura, is surrounded on three sides, to jthe South, to the 
West, and to the North, by the Orinoco. Below Carichana 
the course of the river is uninterrupted by rocks or rapids to 
its mouth, excepting at the whirlpool* of the Boca del Intierno 
(Hell's mouth) near Muitaco, where, nowever,the rocks which 
occasion the rapid do not extend across the entire bed of 
the river as at Atures and Maypures. In these lower parts of 
the river in the vicinity of the sea, the Only danger feared by 
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tlie boatmen is that of encountering the great natural rafts, 
consisting of trees torn from the banks by the swelling of 
the river, against which canoes are often wrecked during the 
night. These rafts, ooverfed like meadows witli flowering 
water plants, remind the spectator of the floating gardens of 
tlie Mexican lakes. 

After this rapid review of the course of the Orinoco, and 
of its general relations to the surrounding country, I pass 
to the description of the Falls of Mayj)ures and Atures. 

ik'tween the sources of the rivers Sipapo and Ventiiari a 
granite ridge projects from the elevated mountain group of 
(hinavaini, and advances far to the west towards the motin- 
tains of Uniama. Four streams, which may be said to mark 
tlui limits of tlio cataracts of Maypures, descend from tliis 
ridge ; two, the Sipapo and the Sanariapo, on the eastern side 
of the Orinoco ; and two, the Cameji and the Toparo, on its 
western side. Near the Missionary village of Maypures the 
mountains retire and form a wide bay open to the south-west. 

The foaming stream flows at the present time at the foot 
of tlie eastern mountain declivity, and far to the west we 
recognise the ancient bank now forsaken by the water. A 
grass-covered plai|i, only about thirty feet above the present 
higliest level of the river, extends between the two chains of 
hills. The Jesuits have built upon it a small church formed 
of the trunks of palm trees. 

The geological aspect of the district, the shapes of the 
rocks of Keri and Oco, which have so much the character 
of islands, the water- worn hollows in the first named of these 
rocks, situated at exactly the same height as the cavities in 
the opposite island of Uivitari, all testify that the Orinoco 
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once filled the wliole of this now dry gulf or bay. Probably 
the waters formed a wide lake as long as the northern dike 
was able to withstand their pressure. When it gave way, 
the prairie now inhabited by the Guareke Indians must 
have been the first part which appeared above the waters ; 
which may subsequently, perhaps, have long coiitiimcd to 
surround the rocks of Keri and Oco, which rising like moun- 
tain fortresses from the ancient bed of the river, present a 
picturesque aspect. As the w-aters gradually diminished 
they wdtlidrew altogether to the foot of the eastern hills, 
where the river now flows. 

This conjecture is confirmed by several circumstances. 
The Orinoco, like the Nile near Philse and Syene, has the 
property of imparting a black colour to the reddish white 
masses of granite which it has bathed for thousands of years. 
As far as the waters reach, dhe may remark on the rocky 
shore the leaden-coloured coating described in page 189 : its 
presence, and the hollows before mentioned, mark the ancient 
height of the waters of the Orinoco. 

In the rock of Keri, in the islAnds of the Cataracts, in the 
gneiss hills of Cumadaminari above the island of Tomo, and 
lastly at the mouth of the Jao, we trace those black-coloured 
hollows at elevations of 150 to 180 (160 to 192 English) 
feet above the present height of the river. Their existence 
teaches us a fact of which we niay also observe indications 
in the river beds of Europe ; viz. that the streams whose 
magnitude now excites our astonishment are only the feeble 
remains of the immense masses of water belonging to an 
earlier age of the world. 

These simple remarks and inferences have not escaped 
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even the rude natives of Gui^a* The Indians everywhere 
called our attention to the traces of the former height of the 
waters. There is in a grassy plain near* Uruana an isolated 
granite rock, pn which, according to the report of trust- 
worthy witnesses, there are at a height of more than eighty 
feet drawings of the sun and moon, and of many animals, 
particularly crocodiles and boas, engraven or arranged almost 
in rows or lines. Without artificial aid it would now be 
impossible to ascend this perpendicular precipice, which de- 
serves to be carefully examined by future travellers. The 
hieroglyphical rock engravings on the mountains of Uruana 
and Encaramada are equally remarkable in respect, to 
situation. 

If one asks the natives how these figures can have been 
cut in the rocks, they answer that it was done when the 
waters were so high that their fathers’ boats were only a 
little lower than . the drawings. Those rude memorials of 
human art would in such case have belonged to the same 
age as a state of the waters implying a distribution of land 
and w^ater very different from that which now prevails, and 
belonging to an earlier condition of the earth's surface ; 
which must not, .however, be confounded with that in which 
the earlier vegetation which adorned our planet, the gigahtic 
bodies of extinct land animals, and tlie oceanic creatures of a 
more chaotic state, became entombed in the indurating crust 
of globe. 

At the northernmost extremity of the cataracts, attention 
is excited by what are called the natural drawings or pictures 
of the Sun and Moon. The rock Keri, to which I have 
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several times referred, has received its name from a white 
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spot which is conspicuous from a great distance, and in 
which the Indians Rave thought they recognised a remark- 
able similarity to the disk of the full moon. I was not 
myself able to climb the steep precipice, but tlie white mark 
in question is probably a large knot of quartz formed by a 
cluster of veins in the greyish-black granite. 

Opposite to the Keri rock, on the twin mountain of the 
island of Umtari, whicli has a basaltic appearance, the 
Indians shew with mysterious admiration ^ similar disk 
which they venerate as the image of the Sun, C'amosi. 
Pefhaps the geographical position of the two rocks may 
have contributed to these denominations, as the Keri (or 
Moon Eock) is turned to the West, and the Camosi to the 
East. Some etymologists have thought they recognised in 
the American w’^ord Camosi a similarity to Camosh, the name 
of the Sun in one of the Phoenician dialects, and to Apollo 
Chomeus, or Beelphegor and Ammon. 

Unlike the grander falls of Niagara (which are 140 
Prench or 150 English feet high) the " Cataracts of May- ^ 
pures^^ are not formed by the single precipitous descent of 
a vast mass of waters, nor are they " narrows" or passes 
through which the river rushes with accelerated velocity, as 
in the Pongo of Manseriche in the Eiver of the Amazons. 
The Cataracts of Maypures consist of a countless number 
of little cascades succeeding each other like steps. The 

Eaudal" (the name given by the Spaniards to this species 
of cataract) is formed by numerous islands and rocks which 
“SO restrict the bed of the river, that out of a breadth of 8000 
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(8526 E.) feet there often only remains an open channel of 
twenty feet in width. The eastern side is now much mft e 
inaccessible and dangerous than the western. 

At the confluence of the Cameji with the Orinoco, goods 
are unladen in order that the empty canoe, or, as it is lierc 
called, the Piragua, may be conveyed by Indians well ac 
quainted with the llaudal to tlie mouth of the Toparo, where 
the danger is considered to be past. Where the separate 
rocks or steps (each of which is designated by a particular 
name) are not much above two or three feet high, the 
natives, if descending the kream, venture, remaining them- 
selves in the canoe, to let it go down the falls ; if they are 
ascending the stream they leave the boat, swim forward, 
and when after many unsuccessful attempts they *have suc- 
ceeded in casting a rope round the points of rock whicli 
rise above the broken water, they draw up their vessel, 
which is often either overset or entirely filled with water 
in the course of these laborious proceedings. 

Sometimes, and it is the only case which gives the natives 
any uneasiness, the canoe is dashed in pieces against the 
rocks; the men have then to disengage themselves with 
bleeding bodies from the wreck and from the whirling force 
of the torrent, and to gain the shore by swimming. Where 
the rocky steps are very high and extend across the entire 
bed of the river, the light boat is brought to land and dram 
along the bank by moans of branches of trees placed under 
it as rollers. 

The most celebrated and difficult steps^ those of Purima- 
rimi and Manimi, are between nine and ten feet hi^. I 
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found with astonishment by barometric measurements, (geo* 
dipical levelling being out of the question from the inacces- 
sibility of the locality, its liighly insalubrious atmosphere, and 
the swarms of mosquitoes which fill the air), that the whole 
fall of the Eaudal from • the mouth of the Cameji to that 
of the Toparo hardly amounts to 28 or 30 feet (30 or 82 
English). I sayj "I found with astonishment/^ for this 
shews that the dreadful noise and wild dashing and foam- 
ing of the river are the results of the narrowing of its bed 
l)y countless rocks and islands, and of the counter currents 
])roduced by the form and situation of the masses of rock. 
The best ocular demonstration of the small height of the 
whole fall is obtained by descending from the village of 
MaypureS to the bed of the river by the rock of Manimi. 

From this point a wonderful prospect is enjoyed. A 
foaming surface of four miles in length presents itself at 
once to the eye : iron-black masses of rock resembling ruins 
and battlemented towers rise frowning from the waters. 
Eocks and islands are adorned with the luxuriant vegetation 
of the tropical forest ; a perpetual mist hovers over the 
waters, and the summits of the lofty palms pierce through 
the cloud of spray and vapour, When’^he rays of the 
glowing evening sun are refracted in these humid exhala- 
tions a magic optical efiect begins. Coloured bows shine, 
vanish, and reappear ; and the ethereal image is swayed to 
and fro by the breath of the sportive breeze. During the 
long rainy season the streaming waters bring down islands 
of vegetable mould, and thus the naked rocks are studded 
with bright flower-beds adorned with Melastomas and 
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DroseraS; and with small silver-leaved mimosas and ferns. 
These spots recal to the recollection of the European those 
blocks of granite decked with flowers which rise solitary 
amidst the glaciers of Savoy, and are called by the dwellers 
in the Alps ^'Jardins,^^ or ^^Courtils/^ 

In the blue distance the eye rests on the mountain chain 
of Cunavami, a long extended ridge which terminates abruptly 
ill a truncated cone. We saw the latter, (Calitamini is its 
Indian name), glowing at sunset as if in roseate flames. 
This appearance returns daily : no one has ever been near 
the mountain to detect the precise cause of this brightness, 
which may perhaps proceed from a reflecting surface pro- 
duced by the decomposition of talc or mica slate. 

During the five days which we passed in the neighbour- 
hood of the cataracts, it was striking to hear the thunder of 
the rushing torrents sound tliree times louder by night than 
by day. In all European waterfalls the same phenomenon 
is remarked: What can be its cause in a wilderness where 
there is nothing to interrupt the repose of nature ? Perhaps 
the currents of heated ascending air by causing irregular 
density in ihe elastic medium impede the propagation of 
sound during the^day, by the disturbance they may occasion 
in the waves of sound 5 whereas during the^nocturnal cooling 
of the earth's surface the upward currents cease. 

The Indians called our attention to ancient tracks of 
wheels. They speak with admiration of the horned animals, 
/oxen), which in ^the times of the Jesuit missions used to 
draw the canoes ori wheeled supports, along the left bank of 
the Orinoco, from the mouth of the Cameji to that of th^ 
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Toparo. The lading was not then removed from the boats, 
nor were the latter worn and injured as they now are by 
being constantly stranded upon the rocks and dragged over 
their rough surface. 

The topographical plan of the district sketched by me 
shews the facilities which the nature of the ground offers 
for the opening of a canal from the Cameji to the Toparo, 
which would form a navigable side arm to the river, the 
dangerous portion of which would be thus avoided. I pro- 
posed its execution to the Governor-General of A enezuela. 

The Eaudal of Atures closely resembles that ol Maypures ; 
like it, it is a cluster of islands between which the river 
forces itj way for ten or twelve thousand yards ; a forest of 
palms rising from the midst of the foaming waters. The 
most celebrated Steps^^ of this Eaudal are situated between 
the islands of Avaguii and Javariveni, between Suripamana 
and Uirapuri. 

When M. Bonpland and I returned from the banks of 
the Eio Negro, we ventured to pass the latter or lower half of 
the Eaudal of Atures with the loaded canoe, often leaving it 
for the rocky dikes which connect one island with another, 
^metimes the waters rush overi thescr dikes, and some- 
times they fall with a hollow thundering sound into cavities, 
and flowing for a time through subterranean channels, 
leave large pieces of the bed of the. river dry. Here the 
golden Pipra rupicola makes its nest; it is one of the 
most beautiful of tropical birds, with a double moveable 
crest of feathers, and is as pugnacious as the East Indian 
domestic cock. 
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In the Randal of Canucaii the rocky dike or weir con- 
sists of piled^up granite spheres. We crept into the inte- 
rior of a grotto the damp walls of which were covered with 
confcrvse and shining Byssns, and where the river rushed 
high above our heads with deafening noise. 

We had accidentally more time than we desired for the 
enjoyment of this grand scene of nature. The Indians had 
left us in the middle of the cataract, proposing to take the 
canoe round a long narrow island below which we were to 
re-embark. We waited an hour and a half under a heavy 
tempestuous rain ; night was coming on, and we sought in 
vain for shelter between the masses of granite. The little 
monkeys, which we had carried with us for months in 
wicker cages, by their mournful cries attracted crocodiles 
whose size and leaden-grey colour shewed their great age. I 
should not here notice an occurrence so usual in the Orinoco, 
if the Indians had not assured us that no crocodiles were 
ever seen in the cataracts; and in dependence on tliis as- 
surance we had even ventured repeatedly to bathe in this 
part of the river. Meanwliile our anxiety lest we might be 
forced to pass the long tropical night in the middle of the 
Saudal, wet tlirorgh and deafened by the thundering noise 
of the falling waters, increased every mompnt ; until at last 
the Indians reappeared with our canoe. Prom the low 
state of the waters they had found the steps by which they 
had intended to let themselves down inaccessible, and had 
been forced to seek among the labyrinth of channels for a 
more practicable passage. 

Near the southern entrance of the Raudal of Atures, on 
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the right bank of the river, is the cave of Ataruipe, which 
is widely celebrated among the Indians. The grand and 
melancholy character of the scenery around fits it for the 
burying-place of a deceased nation. We climbed with diffi- 
culty, and not without danger of falling to a great deptli 
below, a steep and perfectly bare granite precipice. It 
would be hardly possible to keep one^s footing on the 
smooth surface, if it were not for large crystals of feldspar, 
which, resisting weathering," project as much as an inch 
from the face of the rock. 

On reaching the summit the traveller beholds a wide, 
diversified, and striking prospect. From the foaming river- 
bed rise Avood-crowned hills, while beyond the western shore 
of the Orinoco the eye rests on the boundless grassy plain of 
the Jleta, uninterrupted save where at one part of the 
horizon the Mountain of Uniama rises like a threatening 
cloud. Such is the distance; the nearer prospect is deso- 
late, and closely hemmed in by high and barren rocks. All 
is motionless save where the vulture or the hoarse goat- 
sucker hover solitarily in mid-air, or, as they Aving their 
flight through the deep-sunk ravine, their silent shadows 
are seen gliding along the face of the bare rocky precipice 
until they vanish from the eye. 

Tliis precipitous valley is bounded by mountains on whose 
rounded summits are enormous detached granite spheres of 
more than 40 to 50 feet diameter : they appear to touch the 
base on which they rest only in a single point, as if the 
slightest movement, such as that of a faint earthquake shock, 
must cause them to roll down. 
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The fartlier part of the valley is densely wooded, and it is 
in this shady portion that the cave of Ataruipe is situated. 
It is not properly speaking a cave, but rather a vaulted roof 
formed by a far over-hanging clilf, the cavity having appa- 
rently been formed by the waters when at their ancient level. 
This place is the vault or cemetery of an extinct nation, 

We counted about 600 well-preserved skeletons placed in 
as many baskets woven from the stalks of palm leaves. 
These baskets, which the Indians call inapires,^' are shaped 
like square sacks, differing in size according to the age of 
the deceased. Even new-born children had each its own 
mapirc. The skeletons are so perfect that not a bonew a 
joint is wanting. 

The bones had been prepared in three different ways; 
some bleached, some coloured red with onoto, the pigment 
of the Bixa Orellana; and some like mummies closely 
envelop(3d in sweet-smelling resin and plaiitain leaves. 

The Indians assured us that the custom had been to bury 
the fresh corpses for some months in damp earth, which 
gradually consumed the flesh ; they were then dug up, and 
any remaining flesh scraped away with sharp stones. This 
the Indians said was still the practice of several tribes in 
Guiana. Besides the mapires or baskets we found urns of 
half burnt clay which appeared to contain the bones of 
entire families. The larger of these urns were about three 
feet high and nearly six feet long, of a pleasing oval form 
and greenish colour, having handles shaped like snakes and 
crocodiles, and meandering or labyrinthine ornaments round 
the upper margin. These ornaments are quite similar tp 
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those which cover the walls of the Mexican Palace at 
Mitla. They are found in all countries and climates^ and 
in the most different stages of human cultivation, — among 
the Greeks and Eom^ii^s, as well as on the shields of the na- 
tives of Tahiti and other islands of the South Sea, — wherever 
the eye is gratified by the rhythmical recurrence of regular 
forms. These similarities, as I have elsewhere remarked in 
more detail, are rather to be ascribed to psychological 
causes, or to such as belong inherently to our mental con- 
stitution, than to be viewed as evidences of kindred descent 
or ancient intercourse between different nations. 

Our interpreters could give us no certain information as 
to the age of these vessels ; that of the skeletons appeared 
for the ihost part not to exceed a century. It is reported 
among the Guareca Indians, that the brave Atures, being 
pressed upon by cannibal Caribs, withdrew to the rocks of 
the Cataracts ; a melancholy refuge and dwelling-place, in 
which the distressed tribe finally perished, and with them 
their language. In the most inaccessible parts of the 
Baudal there are cavities and recesses which have served like 
the cave of Ataruipe as buiying-places. It is even probable 
that the last family of the Atures may not have been long 
deceased, for (a singular fact,) there is still in Maypures an 
old parrot of whom the natives affirm that he is not under- 
stood because he speaks the Ature language. 

We left the cave at nightfall, after having collected, to 
the great displeasure of our Indian guides, several skulls and 
the entire skeleton of a man. One of these skulls has been 
figured by Blumenbach in his excellent craniological work. 
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but the skeleton (together with a large part of our natural 
history collections, especially the entomological) was lost 
in a shipwreck on the coast of Africa, in which our friend 
and former travelling companion, the young Pranciscan monk 
Juan Gonzalez, perished. 

As if with a presentiment of this painful loss, we turned 
our steps in a thoughtful and melancholy mood from this 
burying-place of a race deceased. It wA one of those clear 
and cool nights so frequent in the tropics. The moon, 
encircled with coloured rings, stood high in the zenith illu- 
minating the margin of the mist which lay with well-defined 
cloud-like outlines on the surface of the foaming rrver. 
Countless insects poured their red phosphoric light on the 
herb-covered ground, which glowed with living fire’ as if the 
starry canopy of lieaven had sunk down upon the turf^ 
Climbing Bignonias, fragrant Vanillas, and yellow-flowering 
Banisterias, adorned the entrance of the cave) and the 
summits of the palms rnstled above the graves. 

Thus perish the generations of men I Thus do the name 
and the traces of nations fade and disappear ! Yet when each 
blossom of man^s intellect withers,— when in the storms of 
time the memorials of his art moulder and decay, — an ever 
new life springs forth from the bosom of the earth ; maternal 
Nature unfolds unceasingly her germs, her flowers, and her 
fruits ; regardless though man with his passions and his 
crimes treads under foot her ripening harvest. 
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(^) p. 209. — Across the peaceful ocean arm^ which Jills 
the wide valley hetweefi the American shore and 
Western AfricaJ 

The Atlantic Ocean, from the 23d degree of South to the 
70th degree. of North latitude, has the form of an excavated 
longitudinal valley, in which tlie sahent and re-entering afigles 
are opposite to each other. I first developed this idea in 
my ^^Essai d^un Tableau g6ologique de FAmcrique meri- 
dionale,^^ printed in the Journal de Physique, T. hii. p. 61. 
(Geognostische Skizze von Sudamerika, in Gilbert’s Annalen 
der Physik, Bd, xvi, 1804, S. 394-449.) Prom the Canaries, 
and especially from the 21st degree of North latitude and the 
23d degree of West longitude, to the North-East coast of 
South America, the surface of the sea is usually so calm, 
and the waves so gentle, that an open boat might navigate 
in safety. 

(^) p. 209. — " A wonderful outbreak of fresh springs in 
the middle of the ocean,'' 

On the southern coast of the island of Cuba, south-west of 
tJie Port of Batabano in the gulf of Xagua, a few miles 
from the coast, springs of fresh water gush from the bed of 
the ocean probably under the influence of hydrostatic pres- 
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sure, and rise through the midst of the salt water. The 
issue fortli with such force that boats are cautious in 
approaching this locality, which has an ill repute on 
account of the high cross sea thus caused. Trading 
vessels sailing along the coast and not disposed to land, 
sometimes visit these springs to take in a supply of fresh 
Water, which is thus obtained in the open sea. The greater 
the depth from which the water is taken, the fresher it is 
found to be. The river cow,^* Trichecus manati, which 
does not remain habitually in salt water, is often killed 
here. This remarkable phenomenon of fresh springs 
issuing from the sea has been most carefully examined 
by a friend of mine, Don Francisco Lemaur, who made a 
trigonometrical survey of the Bay of Xagua. I have been 
farther to the South in tlie group of islands called the 
Jardines del Eey, (the King's Gardens), making astronomical 
observations for latitude and longitude ; but I have never 
been at Xagua itself. 

(®) p. 210. — " The ancient site of u rocky bulwark.'* 

Columbus, whose unwearied spirit of observation exerted 
itself in every direction, propounds in his letters to the Spa- 
nish monarchs a g^ognostical hypothesis respecting the forms 
of the larger Antilles. Having his mind deeply impressed 
with the strength of the East and West Equinoctial current, 
he ascribes to it the breaking up of the group of the smaller 
West Indian islands, and the singularly lengthened configu- 
ration of the southern coasts of Porto Eico, Haiti, Cuba, and 
Jamaica, which all follow almost exactly the direction of 
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parallels of latitude. On his tliird voyage (from the end of May 
1498 to the end of November 1500), in which, from the Boca 
del Drago to the Island of Margarita, and afterwards from 
that island to Haiti, he felt the whole force of the Equinoctial 
current, ^^that movement of the waters which is in accordance 
or conformity with the movement of the heavens — movimiento 
de los cielos,^^ he says expressly that the Island of Trini- 
dad had been tor^ from the mainland by the violence of the 
current. He^ allqdBs to a chart which he sends to the 
monarclis,~a pintura de la tierra" by himself, wliich is 
often referred to in the celebrated lawsuit against Don Diego 
Colon respecting the rights of the Admiral. la carta 

de marear y figura que hizo el Almirante senalando los 
rumbos y vientos por los quales vino §.Paria, que dicen parte 
del Asia", (Navarrete ViagesyDescubrimientosque hicieron 
por mar los Espanoles, T. i. p. 253 and 260 ; T. iii. p. 539 
and 587.) 

(^) p. 210 . — Over the snow-covered Paropanisus!* 

Diodoruses descriptions of the Paropaiiisus (Diodor. Sicul. 
lib, xvii. p. 553 , Ehodom.) might almost pass for a descrip- 
tion of the Andes of Peru. The Army passed through in- 
habited places where snow fell daily ! 

(®) p. 211 . — Herrara in the Decades. 

Ilistoria general de las Indias occidentales, Dec. i. lib iii. 
cap. 12 (ed. 1601, p. 106] ; Juan Bautista Mufioz, Ilistoria 
del Nuevo Mundo, lib. vi. c. 81, p, 301 3 Humboldt, Examen 
Crit. T. iii p. 111 . 
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(®) p. 213 . — The Sources of the Orinoco have never 
been visited by any E uropeaiK* 

Thus I wrote respecting these sources in the year 1807, in 
the first edition of the ^^Ansicliteu der Natur/^and I have to 
repeat the same statement after an interval of 41 years. The 
travels of the brothers Robert and Richard Schomburgk, so 
important for all departments of natural knowledge and 
geography, have afforded us tliorough investigations of other 
and more interesting facts ; but the problem of the situation 
of the sources of the Orinoco has been only approximately 
solved by Sir Robert Schomburgk. It was from the West that 
M. Bonpland and myself advanced as far as Esmeralda, 
or the confluence of the Orinoco and the Guapo; and I was 
able to describe with certainty, by the aid of well-assured in- 
formation, the upper course of the Orinoco to above the 
mouth of the Geliette, and to tlie small Waterfall (Raudal) de 
los Guaharibo's. It was from the East that Robert Schom- 
burgk, advancing from the mountains of the Majonkong In- 
dians, (the altitude of the inhabited portions of which he 
estimated by the boiling point of water at 3300 F., or 3517 E. 
feet), came to the Orinoco by the Padamo River, which the 
Majonkongs and Guiiiaus (Guaynas?) call Paramu (Reisen 
in Guiana, 1 841, S. 448). In my Atlas I had estimated the 
position of the confluence of the Padamo with the Orinoco at 
N. lat. 3® 12', and W. long. 65^ 46' : Robert Schomburgk 
found it by direct observation, lat. 2® 53', long. 65^ 48'. The 
leading object of this traveller's arduous journey was not the 
pursuit of natural history, but the solution of the prize cj^ues- 
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tion proposed by the Eoyal Geographical Society of London 
in November 1834, — viz. tlic connection of the coast of Bri- 
tish Guiana with tlie easternmost pointwliich I had reached on 
the Upper Orinoco. After many difficulties and much suffer- 
ing, the desired object was completely attained. Robert Schom- 
burgk arrived with his instruments on the 22d of February, 
1839, at Esmeralda. His determinations of the latitude and 
longitude of the place agreed more closely with mine than 
I had expected w'ould be the case (S. xviii. and 471). Here 
let us allow the observer to speak for hims^ilf ; — I want 
words to describe the feelings which overpowered me as I 
sprang to shore. My aim was attained; my observations, 
began on the coast of Guiana, were brought into connection 
with those of Humboldt at Esmeralda : I frankly own, that 
in the course of this enterprise, at a time when almost all my 
physical powers had well nigh deserted me, and when I w^as 
surrounded by dangers and difficulties of no common nature, 
it was only by the recognition which I hoped for from him, 
that I had been encouraged to press onw^ard with unalterable 
determination towards the goal w hich I had now reached. The 
emaciated figures of my Indians and faithful guides told more 
plainly than any words could do, what difficulties we had had 
to surmount, and had surmounted.^’"^ After expressions so 
kind towards myself, I must be permitted to subjoin the 
following passage, extracted from my Preface to the German 
Edition of Robert ISchomburgk^s A ccount of his Travels, pub- 
lished in 1841. 

Immediately after my return from Mexico, I notified 
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the direjction and the routes which should be followed 
to explore the unknown portion of the South American 
C5ontinent between the sources of the Orinoco, the moun- 
tain chain of Pacaraima, and the sea-shore near Esse- 
quibo. These wishes, which I expressed so strongly in my 
Relation Historique, have at last, after the lapse of almost 
half a century, been for the greater part fulfilled. Besides 
the joy of having lived to see so important an extension of 
our geographical knowledge, I have had that of seeing it at- 
tained by means of a courageous and well-conducted enter- 
prise, requiring the most devoted perseverance, executed by 
a young man with whom I feel united by the double bond of 
similarity of pursuits and efforts, and of our common country. 
Motives such as these have alone been sufficient to overcome 
the distaste wliich I entertain, perhaps without reason, to in- 
troductory prefaces by another hand than that of the author 
of the work. But in this case I could not consent to forego 
tlie opportunity of expressing, thus publicly, my heartfelt 
esteem for the accomplished traveller who, in pursuit of an 
object deriving all its interest from the mind, — ^namely, in the 
self-imposed task of penetrating from East to West, ‘from the 
Valley of the Essequibo to Esmeralda, — succeeded, after five 
years of efforts and of sufferings (which I can in part appre- 
ciate from my own experience), in reaching the goal wliich 
he had proposed to himself. Courage for the momentary 
execution of a hazardous action is more easily met with, and 
implies less of inward strength, than does the resolution to 
endure patiently long-continued physical sufferings, incurred 
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in the pursuit of some deeply-felt mental interest, and still 
to determine to go forward, undismayed by the certainty of 
having to retrace the same painful route, and to support the 
same privations in returning with enfeebled' powers. Se- 
renity of mind, almost the first requisite for an undertaking 
in inhospitable regions, passionate love for some class of 
scientific labour, (be it in natural history, astronomy, hypso- 
metrics, magnetism, or aught else,) and a pure feeling for 
the enjoyment which nature in her freedom is ready to im- 
part, are elements which, when they meet together in an 
individual, ensure the attainment of valuable results from a 
great and important journey.” 

In discussing the question respecting the sources of the 
Orinoco, I will begin with the conjectures which I had myself 
formed on the subject. The dangerous route travelled in 
1739 by the surgeon Nicolas Hortsmann, of Hildesheim ; in 
1775 by the Spaniard Don Antonio Santos, and his friend 
Nicolas Rodriguez; in 1793 by the Lieutenant-Colonel of 
the 1st Regiment of the Line of Para, Don Francisco Jose 
Rodriguez Barata; and (according to manuscript papers, for 
which I am indebted to the former Portuguese Ambassador 
in Paris, ChevUier de Brito) by several English and Dutch 
settlers, who in 1811 went from Surinam to Para by the 
Portage of the Rupunuri and by the Rio Branco ; — divides the 
terra incognita of the Parime into two unequal portions, and 
serves to limit the situation of a very important point in the 
geography of those regions — ^viz. the sources of the Orinoco, 
which it is no longer possible to remove to an uncertain dist 
ance to the East, without interfering thereby with what we 
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know of the course of the Rio Branco, wliicli flows from 
north to south through the basin of the Upper Orinoco ; 
while that river itself, in this part of its course, pursues 
for the most part an East and West direction. From poli- 
tical reasons, the Brazilians, since the beginning of the present 
century, have testified a lively interest in the extensive plains 
east of the Rio Branco. See the memoir which I drew up at 
the request of the Portuguese court in 1817,^^ sur la fixation 
deslimites des Guyanes Prangaise cb Portuguaise" (Schoell; 
Archives historiques et politiqqes, ou Recueil de Pieces 
officielles, Memoircs, frc. T. i. 1818, p. 48-58). Viewing 
the position of Santa Rosa on the Uraricapara, the course 
of which, appears to have been determined* with tolerable 
accuracy by Portuguese engineers, the sources of the Orinoeo 
cannot be looked for east of the meridian of 65|-® from 
Paris, (63®. 8' W. long, from Greenwich). This being the 
eastern limit beyqnd which they cannot be placed, and con- 
siderjpg the state of the river at the Raudal de los Guaha- 
ribos (above Cano Chiguire, in the country of the surpris- 
ingly fair-skinned Guaycas Indians, and 52' East of the great 
Cerro Duida), it appears to me probable that the upper part 
of the Orinoco does not really extend, at the utmost, beyond 
the meridian bf from Paris (64®.08' W, from, Green- 
wich.)' Tliis point is according to my combinations 4®. 12 
West of the little lake of Amucu, which was reached by Sir 
Robert Schomburgk. 

I next subjoin the conjectures of that gentleman, having 
given the earlier ones formed by myself. According to his 
view, the course of the upper Orinoco to the east of Esme- 
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ralda is directed from South-east to North-west ; my estima- 
tions of latitude for the mouths of the Padamo and the 
Gehette appearing to be respectively 19 and 36' too small. 
Kobert Schomburgk supposes the sources of the Orinoco to 
be in lat. 2®.80' (S. 460) ; and the fine ^^Map of Guayana, 
to illustrate the route of R. H. Schomburgk," which accom- 
panies the splendid English work entitled "Views in the 
Interior of Guiana," places the sources of the Orinoco in 
67°.18' (W. from Paris), u <?. 1^.6' west pf Esmeralda, and 
only 48' of longitude nearer to the Atlantic than I had 
thought admissible. Prom astronomical combinations 
Schomburgk has placed the mountain of Maravaca, whith 
is upwards of nine thousand feet high, in lat. 3®. 41' and 
long. 65°. 38' Near the mouth of the Padamo or Paramu 
the Orinoco was scarpely three hundred yards wide ; and 
more to the west, w here it spreads to a breadth of from four to 
six hundred yards, it was so shallow and so full of sand- 
banks that the Expedition were obliged to dig channels, the 
river bed being only fifteen inches deep. Fresh water 
Dolphins were still to be seen everywhere in large numbers ; 
a phenomenon ; which the zoologists of the 18th century 
would not have beeai prepared to expect in the Orinoco and 
the Ganges. 

(^) p. 218. — " The most vigorous of the productions 
of th£ tropical worlds* 

The Bertholletia excelsa ( Juvia), of the family of Myrtacese 
(and placed in Richard Schoipburgk’s proposed division of 
Lecythidese), was first described by Bonpland and myself in 
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the Plantes ^qninoxiales/^. T. i. 1808, p. 122, tab. 36. 
This gigantic and magftificent tree offers, in the perfect for- 
mation of its cocoa-like, round, thick, woody fruit enclosing 
the three-cornered and also woody seed-vessels, the most 
remarkable example of high organic development. The 
Bertholletia grows in the forests of the Upper Orinoco 
between the Padamo and the . Ocamu, near the mountain of 
Mapaya, and also between the rivers Amaguaca and Gehette. 
(Relation liistorique, T. ii. p. 474, 496, 558-562.) 


(?) p. 213 . — Grass stalks having joints above eighteen 
feet long from knot to knotf 

Robert Schomburgk, when visiting the small mountainous 
country of the Majonkongs, on his way to Esmeralda, was 
so fortunate as to determine the species of Arundinaria 
which furnishes the material for the blowpipes or tubes 
through which the Indians discharge their arrows. He 
says of this plant : It grows in large tufts like the Bam- 
busa; the first joint rises without a knot to a height of 
frota 16 to 17 feet before it begins to put forth leaves. 
The entire height of the Arundinaria, as^t grows at the foot 
of the great mountain of Maravaca, is from 30 to 40 feet, 
with a thickness of scarcely half an inch diameter. The top 
is always inclined. This kind of grass is peculiar to the 
sandstone mountains between the Ventuari, the Parnmu 
(Padamo), and the Mavaca. The Indian name is Qurata, 
and hence, from the excellence of these far-famed blow tubes 
of great length> the Majonkongs and GuinaujU of these 
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districts have been given the names of the Curata nation.^' 
(Reisen in Guiana und am Orinoco, S. 451.) 


(^) p. 214 . — Fabulous lake — origin of the Orinooo." 

The lakes of these regions (some of wliich have had their 
real size much exaggerated by theoretical geographers, while 
the existence of others is purely imaginary), may be divided 
into two groups. The first of these groups comprises the 
lakes, whether real or imaginary, placed between Esmeralda 
(the easternmost mission on the upper Orinoco), and the Rio 
Branco; and the second those assumed to exist in •the 
district between the Rio Branco and Erench, Dutch, and 
British Guiana. This general view, of which travellers 
should never lose sight, shews that the question of whether 
there is yet a Lake Parime east of the Rio Branco, 
other than the Lake Amucu, seen by Hortsmann, Santos, 
Colonel Barata, and Schomburgk, has nothing whatever to 
do with the problem of the sources of the Orinoco. As the 
name of my friend the former Director of the Hydrographic 
Office at Madrid, Don Eelipe Bauza, is deservedly of great 
weight in geography, the impartiality which ought to preside 
over every scientific investigation makes me feel it a duty to 
recall that this learned man was inclined to the view, that 
there must be lakes west of the Rio Branco and not far 
from the sources of tha Orinoco. He wrot6 to me from 
London, a short time before his death : " I wish you were 
here, that I might converse with you on the subject of the 
geography of the upper Orinoco, which has occupied you 
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SO much. I have been so fortunate as to rescue from eiitire 
destruction the papers of the General of Marine^ Don Jose 
Solano, father of the Solano who perished in so melancholy 
a manner at Cadiz. These documents relate to the boun* 
dary division between the Spaniards and the Portuguese, 
with which the elder Solano had been charged, in conjunc- 
tion with Chef d^Escadron Yturriaga and Don Vicente Doz, 
since 1754. In all these plans and sketches 1 see a Laguna 
Parime, represented sometimes as the source of the Orinoco, 
and sometimes quite detached from that river. Are we, 
then, to admit the existence of another lake north-east of 
Esmeralda?^* 

Loffling, the celebrated pupil of Linnssus, came to 
Cumana as the botanist of the boundary expedition above 
alluded to. After traversing the missions on the Piritu and 
the Caroni he died on the 22d of Pebniary, 1756, at the 
mission of Santa Eulalia de Murucuri, a little to the south 
of the confluence of the Orinoco and the Caroni. The 
documents of which Bauza speaks are the same as those on 
which the great map of De la Cruz Olmedilla is based. 
They constitute the type of all the maps which appeared in 
England, Prance, and Germany up to th^ dose of the last 
century ; and they also served for the two maps drawn in 
\756 by Peter Caulin, the historian of Solano^s expedition, 
nnd by an unskilful compiler, M. de Surville, Keeper of the 
Archives of the Secretary of State^e office at Madrid. .The 
discordance between these maps shews the little dependence 
which can be placed on the surveys of the expedition; 
besides which, Caulin^s acute remarks lead us to pei^cdve 
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the circumstances which gave occasion to the fiction of the 
Lake Parime ; and Surville^e map, which accompanies his 
work, not only restores this lake under the name of the 
White Sea and of the Mar Dorado, but also adds another 
lake, from which, partly through lateral outlets, the Orinoco, 
the Siapa, and the Ocamo issue. I was able to satisty 
myself on the spot of the fact, well knoym in the missions, 
that Don Jos6 Solano went indeed beyond the cataracts of 
Atures and Maypures, but not beyond the confluence of tlie 
Guaviare and the Orinoco, in lat. 4®.3' and long. 68°.09' ; 
that the instruments of the Boundary Expedition were 
not carried either to the Isthmus of the Pimichin and the 
Rio Negro, or to the Cassiquiare; and that even on the 
Upper Orinoco they were not taken above the mouth of the 
Atabapo. This extensive country, in which previous to my 
journey no exact observations had been attempted, had been 
traversed since the time of Solano only . by a few soldiers 
sent in search of discoveries; and Don Apolinario de la 
Puente (whose journals I obtained from the archives of the 
province ofQuiros), had collected, without critical discrimi- 
nation, from the lying tales told by Indians, whatever could 
flatter the credulity of the governor Centurion. No member 
of the Expedition had seen any lake, and Don Apolinario 
had not advanced farther than the Cerro Yumariquin and 
the Qehette. 

Having now established throughout the extensive district, 
to which it is desired to direct the inquiring zeal of travellers, 
a dividing line bounding the basin of the Rio Branco, it still 
remains to remalrk, that for a century past no advance has 
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taken place in our geographical knowledge of the country 
west of (his valley between 61 and 65^*° W. longitude. 
The attempts repeatedly made by the Government of Spanish 
Gviiana^ since the expeditions of Iturria and Solano, to reach 
and to pass the Pacaraima mountains, have only produced 
very inconsiderable results. When the Spaniards, in travel- 
ling to the missions of the Catalonian Capuchin monks of 
Barceloneta at the confluence of the Caroni and the Rio 
l^aragua, ascended the latter river, in going southward, to its 
junction with the Paraguamusi, they founded at the site of 
the latter junction the mission of Guirion, which at first 
recMved the pompous name of Ciudad de Guirion. I place 
it in about 4^^ of North latitude. From thence the gover- 
nor Centurion, stimulated by the exaggerated accounts given 
oy two Indian chiefs, Paranacare and Arimuicapi, of the 
powerful nation of the Ipurucotos, to search for el Dorado, 
])rosecuted what were then called spiritual conquests still 
iarther, and founded beyond the Pacaraima mountains the 
iw'o villages of Santa Rosa and San Bautista de Caudacacla ; 
the former on the higher eastern bank of the Uraricapara, a 
tributary of the Uraricuera which in the narrative of Rod- 
riguez I find called Rio Curaricara > ai¥i the latter six or 
seven German (24 or 28 English) geographical miles farther 
to the east south-east. The astronomer of the Portuguese 
Boundary Commission, Don Antonio Pires de Sylva Pontes 
Lome, captain of a frigate, and the captain of engineers, 
Don Ricardo Franco fl" Almeida de Serra, who between 1787 
and 1804 surveyed with the greatest care the whole course 
of the Rio Branco and its upper branches, call the western- 
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most part of the Uraricapara Valley of Inundation.’^ 
They place the Spanish mission of Santa Rosa in 3^.46' N. 
lat,,, and point out the route which leads from thence 
northwarcl across the chain of mountains to the Caiio Ano- 
capra, an affluent of the Paraguamusi, by m^aiis of wliich 
one passes from the basin of the Eio Rranco to that of the 
Caroni. Two maps of these Portuguese officers, which con- 
tain the whole details of the trigonometrical survey of the 
windings of the llio Branco, the Uraricuera, the Tacutu, 
and the Mahu, have been kindly communicated to Colonel 
Lapie and myself by the Count of Linhares. These valuable 
unpublished documents, of which I have made use, are»in 
the hands of .the learned geographer who began a consider- 
able time ago to have them engraved at his own Expense. 
The Portuguese sometimes give the name of Rio Parime to 
tJie whole of the Rio Branco, and sometimes confine that 
denomination to >oue’ branch or tributary, the Uraricuera, 
below the Cano Mayari and above the old mission of San 
Antonio. As the words Paragua and Parime signify water, 
great water, lake, or sea, it is not surprising to find them 
so often repeated among nations at a distance from each 
other, the Omagijas on the Upper Maranon, the Western 
Guaranis, and the Caribs. In all parts of the w^rfd, as I 
have already remarked, the largest rivers are called by those 
who dwell on their banks the River,” witliout any distinct 
and peculiar appellation. Paragua, the name of a branch of 
the Caroni, is ^dso, the name given by the natives, to .the 
Upper Orinoco. The name Orinucu is Tamanafei; and 
Biego de Ordaz first heard it pronounce^ in 1531> w^h^ he 
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ascended the river to the mouth of the Meta. Besides the 

Valley of Inundation," above spoken of, we find other 
large lakes or expanses of water between the Eio Xumuru 
and the Parime. One of these belongs to the Tacutu riv^, 
and the other tb the Uraricuera. Even at the foot of the 
Pacaraima mountains the rivers are subject to great perio* 
dieal overflows ; and the Lake of AUiucu, which will be 
spoken of more in the sequel, imparts a similar character to 
the country at the commencem^t of the plains. The 
Spanish missions of Santa Bosa and San Bautista de Cauda* 
cacla or Cayacaya, founded in the years 1770 and 1773 by 
the Governor Don Manuel Centurion, were destroyed before 
the close of the century, and since ^that period no fresh 
attempt has been made to penetrate from the basin of the 
Caroni to the southern declivity of the Pacaraima mountains. 

The territory east of the valley of the Bio Branca has of 
late years been the subject of some successful examination. 
Mr. Uillhouse navigated Uie Massaruni as far as the bay of 
Caranang, from whence, he says, a path would have con* 
ducted the traveller in two days to the sources of the Mas- 
saruni, and in three days to streams flowing into the Bio 
Branco. In regard to the windings of . the great riv» 
Massar^j, described by Mr. Hillhouse, that gentlmuan 
remarks, in a letter written to me from Demmraia (January 
1, 1831), that 'Uhe Massaruni beginning from its source 
flows first to the West, then to the North for one degree 
of latitude, afterwards almost *200 English miles to the 
East, and finally North and N.N.E. to its junction with 
the Essequibo." As HiUhouse was unable to reach 
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the southern declivity of the Pacariraa chain, he was not 
acquainted with the Amucu Lake : he says himself, in his 
printed account, that ''from the information he had gained 
from the Accaouais, who constantly traverse all the country 
between the shore and the Amazons river, he had become 
satisfied that there is no lake at all in these districts/^ This 
statement occasioned me some surprise, as it was in direct 
contradiction to the views which I had formed respecting the 
Lake of Amucu, from which the Cano Pirara flows according 
to the narratives of HorWann, Santos, aud Rodriquez, 
whose accounts inspired me with the more confidence because 
they agree entirely with the recent Portuguese manuscript 
maps. Finally, eitCr five years of expectation. Sir Robert 
Schomburgk^s journey has dispelled all doubts. 

"It is difficult to believe, says Mr. Hillhouse, in his 
interesting memoir on the Massaruni, " that the report of a 
great inland water is entirely without foundation. It seems 
to me possible tliat the following circumstances may have 
given occasion to the belief in the existence of the fabulous 
lake of tibe Parirne* At some distance from the fallen rocks 
of Teboco the waters of the Massaruni appear to the eye as 
motionless as the j^ranqoil surface of a lake. If at a more 
cut less remote epoch the horizontal stratum of granite at 
Teboco had been perfectly compact and unbroken, the waters 
must have stood at least fifty feet above their present level, 
and there would thus have been formed an immense lake, 
ten or twelve English miles broad and 1500 to 2000 English 
miles long.'f (Nouvelles Annales des Voyages, 1836, Sept. 
P> S16.) ' It 13 not solely th^ vast extent of this supposed 
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inundation which pirevents me from accepting this exphna- 
tion. I have seen plains (the Llanos),* where during the 
rainy season the overflowing of the aflluents of the Orinoco 
annually cover with water a space of 400 German geographical 
square miles (equal to 6400 English geographical square 
miles). At such times the labyrinth of branches between the 
Apurc, the Arauca, the Capauaparo, and the Sinaruco (see 
Maps 17 and 18 of my Geographical and Physical Atlas), 
can no longer be traced, for the separate courses are oblite- 
rated, and all appears one vast lake. But the fable of the 
Dorado of the Parime, and of the White Sea or Lake of the 
Parfine, belongs historically, as I endeavoured to shew in 
another work thirty years ago, to an entirely different part of 
Guiana, ‘namely, to the country south of the Pacaraima 
mountains; and originated in .the shining appearance of the 
micaceous rocks of the Ucucuamo, the name of the Bio 
Parime (Bio Branco), the overflowings of the tributaries of 
that river, and especially the existence of the Lake of ^mucu, 
which is in the vicinity of the Bio Bupunuwini or Eupunuri, 
aiid is connected through the Pirara with tlie Bio Parime. 

I have seen with pleasure that the travels of Sir Eobert 
Schomburgk have fully confirmed these early views. The 
part of his map which gives the course of the Esse- 
quibo and the Eupunuri is entirely new and of great geot 
graphical importance. It places the Pacaraima chain in 
3® 52' to 4° North latitude (I had given it 4° to 4^ 10'), 
and makes it reach the confluence of the Essequibo, 
and the Eupunuri; in SP 57' N, lat. and 60® 23' W. long, 
firom Paris (58® 01' from Greenwich) . I had placed this spot 
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half a degree too far to the north. Sir Bobert Schomburgk 
calls the last named river Rupununi, according to the pro- 
nunciation of the Macusis ; he gives as syuonymes of Rupu- 
niri^ Rupunuwitti and Obununy, the Carib tribes in these 
districts having much difficulty in articulating the sound of 
the letter r/ The situation of Lake Amucu and its relations 
to the Mahu (Maou) and Tacutu (Tacoto) are quite in 
accordance with my map of Columbia in 1825. We agree 
equally well respecting the latitude of the lake, which I gave 
3® 35', and which he finds to be 3° 83' ; but the Cano 
Pirara, (Pirarara) which connects thfe Lake of Amucu with 
the Rio Branco, flows from it to the north, instead of to the 
west as I had supposed. The Sibarana of my map, of which 
Hortsmann places the source near a fine mine of rock-crystals 
a little to the north of the Ceixo Ucucuamo, is the Siparuni 
of Schomburgk^s map. His Waa-Ekuru is the Tavaricuru 
of the Portuguese geographer Pontes Leme ; it is the tribu- 
tary of the Rupunuri, which approaches nearest to the 
Lake of Amucu. 

The following remarks from the narrative of Robert 
Schomburgk throw some light on the subject before us. 
^^The Lake of Amucu," says this traveller, is incontestably 
the nucleus of the Lake of Parime and the supposed White 
Sea. When we visited it in December and January its 
length scarcely amounted to a mile, and its surface was half: 
covered with reeds.” (This remark is found as early as 
in D'Anville’s map, in 1748.) " The Pirara issues from the 

lake west north-west of the Indian village of Pirara, and falls 
iuto the Maou or Mahu. The last named river, £com such 
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information as I was able to gather^ rises on the north side 
of the Pacaraiina mountains^ the easternmost part of which 
only attains a height of 1500 French (in round numbers 
1600 English) feet. The sources of the Mahu are on a 
plateau^ from whence it descends in a fine waterfall called 
Corona. We were about to visit this fall when 6n the third 
day of our excursion to the mountains the sickness of one 
of my companions obliged us to return to the station near 
Lake Amucu. The Mahu has black” or coffee^brown 
water, and its current is more rapid than that of the Rupu- 
nnri. In the mountains through which it makes its way it 
is about 60 yards broad, and its environs are remarkably 
picturesque. This valley, as well as the banks of the 
Buroburo which flows into the Siparuni, are inhabited by 
the Macusis. In April the whole of the savannahs are over* 
flowed, and present the peculiar phenomenon of the waters 
belonging to different river basins being intermixed and 
united. The enormous extent of this temporary inundation 
may not improbably have given occasion to the story of the 
Lake of Parime. During the rainy season there is formed 
in the interior of the country a water communication between 
the Essequibo, the Bio Branco, and Gran Para. Some 
groups of trees, which rise like oases on the sand hills of the 
savannahs, assume at the time of the inundation the character 
of islands scattered over the extensive lake ; they are, no 
doubt, the Ipomuceha Islands of Don Antonio Santos.” 

In D’Anville^s manuscripts, which his heirs have kindly 
permitted me to examine, I find that the surgeon Hortsmaun, 
of Hildesheim, who described these countries with great caie^ 
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saw a second Alpine lake, which he places two days^ joomqr 
above the confluence of the Mahu with the Bio Parime 
(TacutuP). It is a lake of black water on the top of a 
mountain. He distinguishes it deafly from the Lake of 
Amucu, which he describes as covered with reeds." The 
narratives of Hortsmann and Santos are as far as the 
Portuguese manuscript maps of the Bureau de la Marine at 
Bio Janeiro from indicating or admitting a constant connect 
tion between the Eupunuri and the Lake of Amucu. In 
D^Anville's maps the rivers are better drawn in the first 
edition of his South America, published in 1748, than in 
the more widely circulated edition of 1760. Schomburgk^s 
travels have completely established this general independence 
of the basins of the Eupunuri and the Ilssequibo ; but he 
remarks that during the rainy season the Eio Waa-Ekuru, 
a tributary of the Eupunuri, is in connection with the Cano 
Pirara. Such is the state of these river basins, which 
are, as it were, still imperfectly developed, and are almost 
entirely without separating ridges. 

The Eupunuri and the village of Anai (lat. S° 56', long. 
58® 34'), are at present recognised as the political boundary 
between the British and the Brazilian territories in these 
uncultivated regions. Sir Eobert Schomburgk makes bis 
chronologically determined longitude of the Lake of Amuou 
depend on the mean of several lunar distances (East and 
West) measured by him during his stay at Anai, where he 
was detained some time by severe illness. His longitudes 
for these points of the Parime are in general a degree more 
eftsterly than the longitudes of my map of Columbia. I am 
far from throwing any doubt on the observations of lunar 
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distances taken at Anai, and would only remark that their 
calculation is important if it is desired to carry the com- 
parison from the Lake of Amucu to Esmeralda^ wliich I found 
in long. 6S° 23' 19" W. from Paris (66° 21' 19" Gr.) 

We see, then, the great Mar de la Parima, — which was 
so difficult to displace from our maps that, after my return 
from America, it was still set down as having a length of 
d 60 English geograpliical miles, — ^reduced by the result of 
modem researches to tlie little Lake of Amucu, of two or three 
miles circumference. The illusions cherished for nearly two 
centuries (several hundred lives were lost in the last Spanish 
expedition for the discovery of el Dorado, in 1775), have 
thus finally terminated, leaving some results of geographical 
knowledge as their fruit. In 1512, thousands of soldiers 
perished in the expedition undertaken by Ponce de Leon 
for the discovery of the Fountain of Youth,^^ sup- 
posed to exist in one of the Bahama Islands called Bimini, 
and which is not to be found on our maps. This Ex- 
pedition led to the conquest of Florida, and to the know- 
ledge of the great current of the Gulf Stream, wliich 
issues forth through the Bahama channel. The thirst for 
treasures, and the desire of renovated youth, stimulated with 
nearly equal force the passions and cupidity of the nations 
of Europe. 


p. 216 . — ^ The Piriffuao, one of the noblest of 
palm trees!' 

Compare Humboldt, Bonpland, and Kunth, Nova Genera 
Plant, sequinoct. T. i. p. 315. 
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(11) p. 229 . — The vault or cemetery of an extinct 
nation!^ 

During the period of my stay in the forests of the Orinoco, 
these eaves of bones were examined by order of the Court. 
The Missionary of the Cataracts had been unjustly accused 
of having discovered in the caves treasures which had been 
hidden tliere by the Jesuits previous to their flight. 
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IN THB 

PSIMEVAX FOKEST. 

If the vivid appreciation and sentiment of nature which 
differ so greatly in nations of different descent, and if the 
natural character and aspect of the countries which thftse 
nations now inhabit, or which have been the scene of their 
earlier waiidermgs or abode, have rendered different kii- 
guagcs more or less rich in well defined and characteristic 
expressions denoting the forms of mj)untains, the state of 
vegetation, the appearance of the atmosphere, and the 
contour gi*ouping of the clouds, it is also true that 
long use, and perhaps their arbitrary employment by literary 
men, have diverted many such words from their original 
meaning. Terms have been gradually regarded as synony- 
mous which ought to have been preserved distinct; 'and 
thus languages have lost part of the vigour and the grace, 
as well as the fidelity, which they might otherwi^if have 
been capable of imparting to descriptions of natural scenery 
and of the characteristic pliysiognomy of a landscape. With 
the view of shewing how much an intimate acquaintance 
and contact with nature, and the wants and necessities 
of a laborious nomade life, may increase the rich^ of a 
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language, I would recall the numerous characteristic appella- 
tions which may be used in Arabic (^) and in Persian, to 
distinguish plains, steppes, and deserts, accordmg as they 
are quite bare, covered with sand, broken by tabular iiiasseS 
of rock, OP iiilersperseif with patches of pasturage, or with 
long tracts occupied by social plants. Scarcely less striking 
is it to observe in the old Castilian idiom (^) the many expres- 
sions afforded for describing the physiognomy of moun- 
tain-masses, and more particularly for designating those 
features which, recurring in every zone of t&e earth^s 
surface, announce from afar to the attentive beholden the 
nature of the rock. As the declivities of the Andes, of 
Peru, Chili, and Mexico, and the mountainous parts of the 
Canaries, the Antilles and the Philippines, are all inhabited 
by men of Spanish descent, and as these are the parts of 
the earth where, (with the exception, perhaps, of the 
Himalaya and the .Thibetian Highlands), the manner of 
iife of the inhabitants is, most affected by and dependent 
on the form of the earth^s surface, so all the Expressions 
which the language of the mother country affbrded for 
denoting the forms of mountains in traChytic, basaltic, 
and porphyritic districts, as well as in thosE where schists, 
liihestbnes, ahd, sandstone are the prEvailing ro^kis, have 
been happily preserved in daily use. Under suicSh influence 
even newly formed words become part of thE commbh 
treasure^ Speech is enriched and animated by everything 
that tends to aiid promotes truth to nature, whether iii 
rendering the impressions received through the senses 
from the contemplation of the external world, or in 
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expressing thoughts, emotions, or sentiments which have 
t^eir soorces in the inner depths of our being. 

In descriptions of natural objects or scenery, both in 
the manner of viewing the phenomena, and in the choice 
of the expressions empl(7ed to describe them, this truth 
to nature. must ever be kept in view as the guiding aim ; 
its attainfpent will be at once most easily and most effectually 
secured by simplicity in the narration of what we have 
ourselves beheld or experimiced, and by limiting and 
individualising the locality with which the narrative is 
connected. Generalisation of physical views, and the 
statement of general results, belong rather to the " study 
of the Cosmos,’’ which, indeed, must ever contiQue to be 
to us a science of Induction ; but the animated deifcription 
of organic forms (plants and animals) in their local and 
picturesque relations to the varied surface of the earth 
(as a small fragment of the whole terrestrial life) affords 
materials towards the study of the Cosmos, and also tends 
to advance it by the stimulus or impulse imparted to the 
mind when artistic treatment is applied to phenomena 
of nature on a great scale. 

Among such, phenomenal must certainly be classed the 
vast fmgss^ region wliieh, in the tropical portion of South 
America, fills the .great connected basins of the Orinoco 
and the Amazons. - If the name of primeval forest, or 
"Urwald,” irhich hae of late years been so prodigally 
bestowed is tq, be given to any forests on the face of 
the earthly none can claim it perhiqn so strictly as the 
region of whkh. arc speaking. Urn term *^tjrwald,.” 
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primitive tut primeval forest, as well as Ureeitand Urvolk,^ 
primitive primitive nation,r^Bi:e words of rather inde- 
finite meaning, and, for tiie most part, only relative import. 
If this name is to be |pven to every wild forest fiill of 
a thick growth of txees on which* Man' has never laid a 
destroying hand, - then the phenomenon is ‘dne 
belongs to numy parts of the temperate and eold zones. 
But if the character of the '^ Urwald” is that ci a forest 
so truly impenetrable, that it is impossible to clear With 
an ase any passage between trees of eight or twelve feet 

m 

diameter for more than a lew paeesj then such forests 
belcng exclusively to the tropical regions, i : Nor is it by 
any means^ as is ofWi supposed in Europe^ only the 
interlacihg ^Mianes" or climbers which make it impossible 
to penetrate the forest; the ^^lianes^^ often form only a 
very small portion of the underwood. The chief obstacle 
is presented by ap undergrowth of plants filling up' every 
interval in a zone where all vegetation has a tendency 
to become ligneous. An impatient desire for the* fulfil- 
ment of a long cherished wish may sometimes have led 
travdlers who have only just landed in a tropical country, 
or ])e*haps island, to imagine that although still in the 
immediate vicinity of the sea-shore they "had ' Entered the 
precincts of a primeval forest, or "Urwald,^^ 'sa(5h’ I 
have described as impenetrahlei- Iti this they deceived 
themselves ; it iS not every tropical forest which is entitled 
to an appellation which I have scarcely ever used in the 
narrative of my travels V dtfa<mgh I 'bdieve that of all 
investigators of natore novir Kvingy Bonplsiid; Martins, 
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Poppig, Bobert and Bichard Schomburgk, and myself, 
ata tiiQse whS have spent the longest period of time in 
primev^ forests ill; the^ interior of a great continent. 

Bich as is the ^Spamsh language, (as 1 have already 
r^i9»ked}> in .appellations ^inct and definite meaning 
in dfisiariprioii of natote, yet the same w(»d^' Monte” 
is emploryad for mpuntahi and forest, for cerro, (montana) 
and for selva; In an inqmry into the true breadth and 
greatest easterly ezitension of the chain of the Andes, I 
have shewed how, rthis two-fold signification of the word 
'< monte” led to the introduction, in a fine and atensivdy 
circulated, English map of Soutii America, of high mountain 
ranges, where, in reality,, only, plains exist. When the 
Spanish pap of La Cruz Olmedilla, which has sierved as 
the foundation of so many other maps, shewed Montes 
de Qaeap,” (^) "cacao w:oods,” Cordilleras jrere made to rise 
although the cacao seeks only the lowest and hottest 
localities. 

If wiS comprehend in one general view, the wooded 
region which; includes* the whole of the interior of South 
America, from the grassy steppes of Venezuela (los Llanos 
de Gamcas) to the Pampas of Ihienoe Ayres, or from 8“ 
North, to 19° South latitude,. we shall perceive, that this 
ewntpetad forest of the taopietd zone has an extent nn> 
equalled in any other portion of the rorth'a^siirfacie. Its 
area is about twelve, times that of Germany. . ^I^raveraed 
in all. dirditions by systemsvof riven^ in which the minor 
and tributary streams ipmetimes .fxiroed our Bhine or 
our Danube , in the abundanpe of thmr watm, it owes 
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the wonderful luxuriance of the growth of its trees to 
the combined influence of great moisture and high tem- 
perature. In the temperate zone, and especially in 
Europe and Northern Astt) forests may be named from 
particular gm»a or species, which, growing t(^th^ as 
social plants^ (plantse sociales) form separate and diatinot 
woods. In the northern forests of Oaks, Fines, and 
Birches, and in the eastern forests of Limes or Linden 
trees, usually only one species of Amentaceee, Coniferae, 
or Tiliacese, prevails or is predonriiiant ; sometimes a single 
species of Needle^trees is intermingled with the foliage 
ot trees of other classes, 'tropical forests, on the other 
hand, decked with thousands of flowers, are strangers to 
such unSformity of association; the exceeding variety of 
their flora renders it vain to ask of what trees the primeval 
forest consists. .A countless number of families are here 
crowded together, and even in small spaces individuals 
of the same species are rcuely associated. Each day, and 
at each change of place, new forms present themselves 
to the traveller, who, however, often finds that he cannot 
reach the blossoms of trees whose leaves and ramifications 
had previously arrested his attentkm. 

The rivers, with their countless lateral drms, afford the 
only routes by which the country can be traversed. BAiteeii 
the Orinoco, the Gassiqniate, and the Bio Negro, astrono- 
mical observations, and whew these were wanthig, determi- 
nations by compass of the direction of the rivers, respec- 
tively shewed us that two lonely arission villages might be 
only a few miles apart, and yet that the monks when they 
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wished to visit each other could only do so by spending a 
day and a half in following the windings of small streams^ 
in sanoes hollowed out of the trunks of treesf. A striking 
evidence of the impenetrability of particular parts of the 
forest is horded by a trait related by an Indian of the habits 
of the lalrge American tiger^ or panther-Jike jaguar. While 
in the Llanos of Vartotss and the Meta^ and in the Pampas of 
Buenos Ayres^ the introduction of European cattle^ horses^ 
and mules has enabled the beasts of prqr to find an abun* 
dant subsistence, — so that since the first discovery of 
America their numbers have increased exceedingly in those 
cKtended and treeless grassy steppes,-— their congenew in 
the dense fc^ests around the sources of the Orinoco lead a 
very different and far less easy life. In a bivouac* near the 
junction of the Casaiquiare with 'the Orinoco we had had the 
misfortune of losing a* large dog, to which we were much 
attached^ as the most faithful and affectionate companion of 
our wanderings. Being still uncertain whether he had been 
aoi^a% killed by the tigers^ a faint hope of recovering him 
induced ns, in returning from the mission of Esmeralda 
through the swarms of musquitoes by which it is infested, 
to spend another night the spot where we had so long 
sought him in vain. We heard the cries of the jaguar, 
probably the very individual which we suspected of the 
deed, extreme^ near to ua; ^andl as the clouded &y made 
astronomical observations impossible, we passed pmrt of the 
night in making our interpreter (l^guaraz) repeat to us the 
accounts given by our native boat^s crew of ilia tigers of the 
country. 
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lite "black jaguar” was, they said, not -onfreqnentl^ 
found there j it u the largest and most bloodthirsty variety, 
with black sphts acarc^ distingoishidile on its .de^ dark.- 


brown skin. It lives at the foot of the mountains of Maia- 
guaca and Unturan. One of the Indians of the Dnrimnnd 
tribe then related to ns tiiat jaguars are often led, by thrir 
love of wandering and 1^ their rapacity, to lose themselves in 
such impenetrable parts of the forest tibat they can no longer 
hunt along the ground, and live insoead'in- tiie t^wes, where 
they are the terror of the fiimilies monkeys and of the 
prehensile-tmled viverra, the Cerooleptes. 1 borrow these 
notices £com journals written at the time in Gferman, and 
whkdi were not entirdy exhausted in the Narrative of my 
Travels,' which 1 published in the French language. They 
contain a detailed description of tiie nocturnal life, or periiaps 
I might rathw say the nocturnal voices, of the wild animals 
in the forests of the torrid zone ; whidb appears to me par* 
ticalariy suited to form part of a work bearing the title of 
the present volumes. That which is written down on the 
spot/rither in the immediate {uesenee of the {dienomena, or 
so(m after the reception of the impressions which they 
j^rodnce^ may at least lay claim to more life and fteshness 
than can be expected in recdlections. 

Descendingfhmi West to East the Bio Apuce/the overflow* 
it^ of whose watos and the inundations peodnoed 1^ them 
were noticed in the chapter on Steppes wrid- Deserts, ws 
arrived at itS’ jimetion with the Orincso. < It was the season 
of low water, and the avecagerbieadtis of the Apure was only 
a little more than twrive hundred Eng^ fedt, yet 1 foundr 
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l^e Orinocoat the condoence of the tiro riveiS/>Bot far from 
tW granite rode of Cbriquima, whore 1 was able to measure 
a base line/ still uptrsrds o£114S>0 Eraneh (12180 English) 
feet wide. Yet thou point> t. e. the ’Bock of Cori^faimat is 
four hntiA%d geographical miles m a strai^t line from the 
sea and from the Delta the Orinoco. ; Fash of the {daim 
watered by the Apure^end the Fagara are inhabited by 
tribes of the Yamros and Aehaguas, who, as thqr persist in 
maintsiniug their ind^midence, are called savages in the 
mission villages established: by. the monks: their mann«», 
however, are* scarcely more mde than those of the Indians 
of the villages, — who, although baptized and living " mder 
the bell” (baxo la compana)> are still almo^ entirely untaught 
and uninstnictech 

(in leaving the Island del Diamante, in wMch 2Sambos 
who spedEi.Spuiish edtirate sugar-canes, we entered on 
semes of) nature charaeterized wildness ' and grandeur. 
The airvWas’filled with countless flocks of flamingoes (Fhoeni- 
copterus) and other watar birds/ which appeared against the 
blue sky like a dark cloud with continnally varying outlines. 
The river had here narrowed to between 900 and 1000 feet, 
aivd flowing in a perfectly straight line formed ; a kind of 
canal enclosed on eithmr'aide by dense wood. The margin 
of the forest presents at (ha part a- smgular appearance. In 
friMb of the^dmost in^pmetiable wall of giant trunks of 
C)sesalpinia/j< Oedleli^ and Pesmanthus, there rises from 
the sandy river’ > beadh/ with the greatest regularity,' a 
low Imdge of Sausc^ ' otdy^ fonr feet high, eonsisting of a 
small shrub, tHetmeria 'castirie^dia^ whidi fbima^^ nerr 
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genus (♦) of the family of Euphorbiaceae. Some slender 
thorny palms, called by the Spaniards Piritu and Coroso 
(perhaps species of Martinezia and Bactris), stand next j and 
the whole resembles a close, well-pruaed garden hedge, 
having only occasional openings at considerable distances 
from each other, which have doubtless been made by the 
larger four-footed beasts of the forest to gain easy access to 
the river. One sees, more especially in the early morning 
and at sunset, the American tiger or jaguar, the tapir, and 
the peccary, lead their young through these openings to the 
river to drink. When startled by the passing canoe, they 
do not attempt to regain the forest by breaking forcibly 
through the hedge which has been described, but one has 
the pleasure of seeing these wild animals stalk leisurely along 
between the river and the hedge for four or five hundred 
paces, until they have reached the nearest opening, when 
they disappear through it. In the course of an almost 
uninterrupted river navigation of 1620 geographical miles 
on the Orinoco to near its sources, on the Cassiquiare, and 
on the Bio Negro, — and during which we were confined t(xt 
seventy-four days to a small canoe,— we enjoyed the repeti- 
tion of the same spectacle at several different points, an^ I 
may add, always with new delight. There came down 
together, to drink, to bathe, or to fish, groups consisting of 
the most different classes of animab,'th6 larger mammalia, 
being associated with many coloured herons, palan^eas, 
and proudly-stepping curassow" and cashew birds (Crax 
Alector and C. Pauxi). "Es como en el Paraiso;" 
it is here as in Paradise, said, with a pious air, our* 
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steersman, an old Indian who had be^n brought up in the 
house of an ecclesiastic. The peace of the golden age was, 
however, far from prevailing among the animals of this 
American paradisej which carefully watched and avoided 
each other. The Oapybara, a Cavy three or four feet long, 
(a magniiied repetition of the Brazilian Cavy, Cavia aguti), is 
devoured in the river by the crocodiles, and on shore by the 
tiger. It runs so indifferently that we were several times 
able to catch individuals from among the numerous herds 
which presented themselves. 

Below the mission of Santa Barbara de Arichuna we 
passed the night as usual, under the open sky, on a sandy 
flat on the bank of the Bio Apure closely bordered by the 
impenetrable forest. It was not without difficulty that we 
succeeded in finding dry wood to kindle the fire with which 
it is always customary in that country to surround a bivouac, 
in order to guard against the attacks of the jaguar. The 
night was humid, mild, and moonlight. Several crocodiles 
approached the shore ; I think 1 have observed these animals 
to be attracted by fire, like our cray-fish and many other 
inhabitants of the water. The oars of our boat were placed 
upright and carefully driven into the ground, to form poles 
from which our hammocks could be suspended. Beep 
stillness prevailed; only from time to time we heard 
blowing of the fresh-water dolphins (^) which are peculiar to 
the Orinoco net^wo^k of ^vers (and, according to Colebrooke, 
tO: the Ganges aa far Benares), which followed each other 
in long lines. 

Soon alter 11 o'clock .such a disturbance began to be 
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lieard in the adjoining forest, that for the remainder of the 
night all sleep was impossible. The wild cries of animals 
appeared to rage thronghont the forest. Among the many 
voices which resounded together, the Indians could oidj 
recognise those which, after short pauses in the general 
uproar, yrere first heard singly. There was the monotonous 
howling of the aluates (the howling monkeys) ; the plain- 
tive, soft, and almost flute-like tones of the small sapajous; 
the snorting grumblings of the striped nocturnal monkey (S) 
(the Nyctipithicus trivirgatus, which I was the first to de- 
scribe) ; the interrupted cries of the great tiger, the cuguar 
or nraneless American lion, the peccary, the sloth, and a host 
of parrots, of parnwiuas, and other pheasant-like birds. 
When the tigers came near the edge of the forest, our dog, 
which had before barked incessantly, came howling to seek 
refuge under our hammocks. Sometimes the cry of the 
tiger was heard to proceed from amidst the liigh branches of 
a tree, and was in such case always accompanied by tlie 
plaintive piping of the monkeys, who were seeking to 
escape from the unwonted pursuit. 

If one asks the Indians why this incessant noise and dis- 
turbance arises on particular nights, they answer, with a 
smile, that "the animals are rejoicing in the bright moon- 
light, and keeping the feaet of the full raoon/^ To me it 
appeared that the scene had probably originated in some 
accidental combat, and that hence the disturbance had 
spread to other animals, and thus the noise had increased 
more and more. The jaguar pursues the peccaries . and 
tapirs, and these, pressing against each other in their flight. 



IN THE PRIMEVAL FOEESTp 


271 


break through the interwoven treeJike shrubs which impede 
their escape} the apes on the tops of the trees, being 
frightefeed by the crash, join their cries to those of the 
larger animals ; this arouses the tribes of birds, who build 
their nests in conimunities, and thus the whole animal 
world becomes in a state of commotion. Longer experience 
taught us that it is by no means always the celebration oi 
the brightness of the moon which disturbs the repose of the 
woods : we witnessed the same occurrence repeatedly, and 
found that the voices were loudest during violent falls cf 
rain, or when, with loud peals of thunder, the flashing- 
lightning illuminated the deep recesses- of the forest. •The 
good-natured Franciscan monk, who, although he had been 
suffering for several months from fever, accomi?anied us 
through the Cataracts of A.tures and Maypures to San Carlos 
on the Rio Negro, and to the Brazilian boundary, used to 
say, when fearful on the closing in of night that there might 
be a thunder-storm, " May Heaven grant a quiet night both 
to us and to the wild beasts of the forest 

Scenes, such as those I have just described, were w oiider- 
fully contrasted with the stillness which prevails within the 
tropics during the noontide hours of a day of more than 
usual lieat. I borrow from the same journal the recollec- 
tions of a day at the Narrows of Baraguan. At tliis part pf 
its course the Orinoco forces for itself a passage through the 
western portion of the Parime Mountains. What is called 
lb this remarkable pass a Narrow"' (Angostura del Bara- 
guaii), is fitili a bed qr water-basin of 890 toises (5690 
English feet) in breadtli. On tjie naked rocks which formed 
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the shores we saw only, besides an old withered stem of 
Aubletia (Apeiba tiburba), and a new^ Apocinea (AUamanda 
salicifolia), a few silvery croton shrubs. A thermometer 
observed in the shade, but brought within a few inches of 
the towering mass of granite rock, rose to above 40® Reau- 
mur (122® Fall.) All distant objects had wave-like undu- 
lating outlines, the effect of mirage ; not a breath of air 
stirred the fine dust-like sand. The sun was in the zenith, 
and the flood of light which he poured down upon the river, 
and which, from -a slight rippling movement of the waters, 
flashed sparkling back, rendered still more sensible the red 
hazo which veiled the distance. All the naked rocks and 
boulders around were covered with a countless number of 
large thick-scaled iguanas, gecko-lizards, and variously 
spotted salamianders. Motionless, with uplifted heads and 
open mouths, they appeared to inhale the burning air with 
ecstacy. At such times the larger animals seek shelter in 
the recesses of the forest, and thQ birds hide themselves 
under the thick foliage of the trees, or in the clefts of the 
rocks ; but if, in this apparent entire stillness of nature, 
one listens for the faintest tones which an attentive ear can 
seize, there is perceived an all-pervading rustling sound, a 
humming and fluttering of insects close to the ground, and 
in the lower strata of the atmosphere. Every thing an- 
nounces a world of organic activity and life. In every 
bush, in the cracked bark of the trees, in the earth under- 
mined by hymenopterous insects, life stirs audibly, it is^ 
as it were, one of the many voices of Nature, heard only by 
the sensitive and reverent ear of her true votaries. 



ANNOTATIONS AND ADDITIONS. 


273 


ANNOTATIONS AND ADDITIONS. 

(1) p. 260 . — Characteristic names in Arabic and 
Versian^ 

More than twenty different terms might be cited a^use/d 
by Arabs in speaking of steppes, (tanufah), to denote deserts 
without water, entirely bare, covered with siliceous sand,*or 
interspersed with s})ots affording some pasture: (sahara, 
kafr, mikfar, till, and mehme.) Sahl, is a low plain ; dak- 
kah, a desolate elevated plain. In Persian, beyaban^^ sig - 
nifies the arid sandy desert, — as do the Mogul gobV^ and 
the Chinese han-hai,’^ and scha-mo.^' '' Yaila’' is a 
steppe covered rather with grasses or herbage than wdtli 
herbaceous plants ; so are also the Mogul kiidah,’^ and 
the Turkish tala,^^ or "tschol," and the Chinese "huang.^^ 
"^Deshti-reft^^ is an elevated plain devoid of vegetation. 
(Humboldt, Eelation hist. T. ii. p. 158.) 

(2) p. 260 . — In the alii Castilian idiom!* 

Pico, picacho, mogote, cucurucho, espigon, loma tendida, 
mesa, panecillo, farallon, tablon, pena, pefion, penasco, 
pcfiolcria, roca partida, laxa, cerro, sierra, serrania, cordil- 
lera, monte, montana, montanuela, cadena de montes, los 
fdtos, malpais, reventazon, bufa, &c. 

VOL. I. 


T 
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(3) p, 263. — Where the map had exhibited Montes 
de Cacao 

On the range of hills which had been converted into the 
ofty Andes de Cuchao, see my Eel. hist. T. iii. p. 238. 

(^) p. 268 . — ** Hermesia!^ 

The genus Hermesia, the Sauso, has been described by 
Bonpland, and figured in our Plantes equinoxiales, T. i. 
p. 16#, tab. xlvi. 

(®) p. 269. — The fresh-water dolphin!* 

These are not sea-dolphins, ascending the rivers for a 
great distance, as is done by some species of Pleuronectes 
(flat fish, which always have both eyes on one side of the 
body) ; for example, the Limande (Pleuronectes Limanda), 
M'hich comes up the Loire to Orleans. Some sea forms of 
fish, as dolphins and skates, are repeated in the great rivers 
of both continents. The fresh-water dolphin of the Apure 
and the Orinoco differs specifically from the Delphinus gan- 
geticus, as well as from all sea-dolphins. See my Eel. hist. 
T. ii. pp. 223, 239, 406-413. 

(^) p. 270. — " The striped nocturnal monkey!* 

This is the Douroucouli, or Cusi-cusi of the Cassiquiare, 
described by me as Simia trivirgata in my Eecueil d^Obser- 
vations de Zoologie et d^ Anatomic compar6e, T. i. p. 806- 
311, tab. xxviii., the plate being taken from a drawing 
made by myself from the living animal. We subsequently 
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saw this nocturnal monkey living in the menagerie of the 
Jardin des Plantes at Paris. (See the work above cited^ T. ii. 
p. 840.) Spix also found this remarkable little animal on 
the Amazons river, and called it Nyctipiihecus vociferans. 

Potsdam, June IS^O. 
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I AM indebted to Mr. Pentland (whose scientific labours 
have thrown so much light on the geology and geography 
of Bolivia) for the following determinations, which he com- 
municated to me in a letter written from Paris, in October 
1848, after the publication of his great map : — 


Nevado of Sorata, or Loiifp. from Height in 

Ancohuraa. S. lat. Greenwich. English Feet. 

South Peak 15^ 5P 33" 68° 33' 55" 21286 

North Peak 16° 49' 18" 68° 33' 52" 21043 

inimuii. 

South Peak 16° 38' 62" 67° 49' 18" 21145 

Middle Peak ....16° 38' 26" 67° 49' 17" 21094 

North Peak 16° 37' 50" 67° 49' 39" 21060 


The heights (with the exception of the unimportant dif- 
ference of a few feet in the South Peak of Illimani) are the 
same as those given in the map of the Lake of Titicaca. A 
sketch of the last-named mountain (Illimani), as it shews 
itself in all its majesty from La Paz, has been given by Mr. 
Pentland in the Journal of the Boyal Geographical Society, 
Vol. V. (1835), p. 77. This was*flve years after the publi- 
cation of the first measurements in the Annuaire du Bureau 
des Longitudes for 1830, p. 383, which results I myself 
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hastened to make known in Germany. (Hertha, Zeitschrift 
fiir Erd und Volkcrkunde^ von Berghaus, Bd. xiii. 1829, 
S. 3-29.) The Nevado de Sorata is to the east of the 
village Sorata, or Esquibel : it is called in the Ymarra lan- 
guage, according to Pentland, Ancomani, Itampu, and 
Illhampu. We recognise in Illimani,” the Ymarra word 
snow. 

If, however, in the eastern chain of Bolivia the Sorata 
was long assumed 3718 French, or 8952 English feet, and 
the Illimani 2675 French, or 2851 English, feet too high, 
there are in the western chain of the same country, accord- 
ing'to Pentland^s map of Titicaca (1848), four peaks to the 
east of Arica and between lat. 18® T and 18® 25', all of 
which are higher than Chimborazo, which is 21422 English 
or 20100 French feet. These four peaks are — 

Pomarape 21700 English feet, or 20360 Ercnch feet. 

Gualateiri 21960 “ ‘‘ 20604 “ “ 

Parinacota 22030 " “ 20670 " “ . 

Sahama 22350 “ " 20971 “ 

Berghaus has applied to the eastern and western chains 
of the Andes of Bolivia the investigation published by me 
in the Annales des Sciences Naturelles, T, iv. 1825, p. 
225-253, of the proportion (very different in different 
mountain chains), which the general height of the ridge, the 
crest, or kamm (the mean height of the passes), bears to the 
highest summits or culminating points. He finds, following 
Pentland's map, the mean height of the passes in the eastern 
chain 12672 French, or 18502 English feet; and in the 
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western chain 13602 French, or 14896 English feet. The 
culminating points are 19972 and 20971 French, 21286 
and 22350 English feet; consequently the ratio of the 
height of the ridge to that of the culminating point is, in 
the eastern chain, as 1 : 1.57, and in the western chain as 
1 : 1.54. (Berghaus, Zeitschrift ftir Erdkunde, Band. ix. 
8. 322-326). This ratio, which is, as it were, the mea- 
sine of the subterranean elevating force, is very similar to 
that which exists in the Pyrenees, but very different from 
the Alps, where the mean height of the passes is less as 
compared with Mont Blanc. The ratios are, in the 
Pyrenees, =1 : 1.43, and in the Alps, =1 : 2.09. 

But, according to Fitz fioy and Darwin, the height of the 
Sahama is still surpassed by 796 French, or 850*English 
feet, by that of the volcano of Aconcagua, on the north east, 
of Valparaiso, in Chili, in S. lat. 32® 39'. The officers of 
the Adventure and Beagle, in Fitz Koy^s Expedition, found, 
in August 1835, the summit of Acongagua between 23000 
and 23400 English feet. If we take it at 23200 (equal to 
21767 Paris feet), this volcano would be 1667 French, or 
1777 English, feet higher than the Chimborazo. (Fitz 
Roy, Voyages of the Adventure and Beagle, 1839, Vol. ii. 
p. 481 ; Darwin, Journal of Researches, 1845, pp, 228 and 
291.) According to more recent calculations, the height of 
Acongagua is given as 22431 French, or 23907 English 
feet. (Mary Somerville, Physical Qeogr. 1849, VoL ii. 
p. 425.) 

Our knowledge pf the systems of mountains which, north 
of the parallels of 30® and 31® N. lat., are called the Rocky 
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Mountains and the Sierra Nevada of California, has received 
most important additions, geologically, botanically, hypso- 
metrically, and geographically by astronomical determina- 
tions of position, from the excellent works of Charles Pr6- 
mont (Geographical Memoir upon Upper California, an 
illustration of his Map of Oregon and California, 1848) ; of 
Dr. Wislizenus (Memoir of a Tour to Northern Mexico, 
connected with Col. Doniphan^s Expedition, 1848) ; and of 
Lieutenants Abert and Peck (Expedition on the Upper Ar- 
kansas, 1845; and Examination of New Mexico in 1846 
and 1847.) There prevails throughout these different 
North American works a true scientific spirit, which is de- 
serving of the greatest commendation. The remarkable 
elevated plain, which rises to an uninterrupted height of 
four or five thousand French (4260 and 5330 English) feet, 
between the JRocky Mountains and the Sierra Nevada of 
California, of which I have spoken in p. 44, and which is 
called the Great Basin, forms an inland closed river basin 
and has hot springs and salt lakes. None of its rivers, — 
Bear Eiver, Carson Eiver, and Humboldt Eiver, — find their 
way to the sea. The Lake, which I was led by combina- 
tions and inferences to represent, in the great Map of Mexico 
drawn by me in 1804, under the name of Lake Timpano- 
gos, is the great Salt Lake of Fr^monPs Map : it is sixty 
geographical miles long from north to south, and ten broad ; 
and it communicates with the fresh water lake of Utah, 
which is situated at a higher level, and receives the Timpa- 
nogos or Timpanaozu Eiver, which enters it from the east- 
ward, in lat. 40° 13'. The circumstance of the Timpano* 
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gos Lake of my map ngt having been placed by me suffi- 
ciently far to the north and west, is to be attributed to the 
entire want, at that time, of any astronomical determina- 
tions of the position of Santa Ee, in New Mexico. The 
error amounts, for the western margin of the lake, to almost 
50 minutes of arc ; a difference of absolute longitude which 
will appear less surprising, if it is remembered that my 
itinerary map of Guanaxuato could only be based for 1 5 
degrees of latitude on compass surveys, or compass direc- 
tions, for which I was indebted to Don Pedro de Kivera. 
(Humboldt, Essai polit. sur la Nouvelle Espagne, T. i. pp. 
127-136.) These directions being differently combined 
by my early deceased fellow-labourer, Herr Priesen, and 
myself, gave him as the result of his combinations l07® 58' 
from Paris as the longitude of Santa and to me as the 
result of mine, 107° 13'. According to actual astronomical 
determinations since obtained, the true longitude appears to 
be 108° 22' W. of Paris, or 106° 00' "W. of Greenwich. 
The relative position of the beds of fossil salt — ^found in 
'' thick strata of red clay," on the south east of the island- 
studded Great Salt Lake (my Laguna de TimpanGgos), and 
not far from the present Fort Mormon and the Utah Lake — 
was given with perfect correctness in my large map of Mexico. 
I may refer on this point to the latest evidence of the tra- 
veller who made the first well-assured determinations of 
geographical position in that district : — The mineral or 
rock salt, of which a specimen is placed in Congress Library, 
was found in the place marked by Humboldt in his map of 
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New Spain (northern half), as derived from the journal of 
the missionary Father Escalante, who attempted (1777) to 
penetrate the unknown country from Santa F4 of New 
Mexico to Monterey of the Pacific Ocean. South-east of 
the Lake Timpanogos is the chain of the Wha-satch Moun- 
tains ; and in this, at the place where Humboldt has written 
Montag'nes de sel gemme, this mineral is found.^^ (Fremont, 
Geogr. Mem. of Upper California, 1848, pp. 8 and 67 ; 
compare Humboldt, Essai politique, T. ii. p. £61.) 

A great historical interest attaches to this part of the 
highland, and more particularly to the country round the 
Lah« of Timpanogos, which is perhaps the same with the 
Lake of Teguayo, the ancestral seat of the Aztecs. In their 
migratioTn from Aztlan to Tula, and to the Valley of Tenoch- 
titlan (Mexico), this people made three halting places or 
stations, at which the ruins of the Casas grandes are stiU to 
be seen. The first sojourn of the Aztecs was at the liuke 
of Teguayo, the second on the Rio Gila, and the third not 
far from the Presidio de Llanos. Lieutenant Abert found 
on the banks of the Gila the same immense number of frag- 
ments of pottery ornamented with painting, and scattered 
over a considerable tract of ground, which had astonished 
the missionaries Francisco Garces and Pedro Ponte in that 
locality. These remains of the products of human skill are 
supposed to indicate the existence of a former higher civili- 
sation in these now solitary regions. Remains of buildings 
in the singular style of architecture of the Aztecs, and of 
their houses of seven stories, are also found far to the east- 
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ward of the Eio Grande del Norte ; for example, in Taos. 
(Compare Abertis Examination of New Mexico, in the Do- 
cuments of Congress, No. 41, pp. 489 and 581 — 605, with 
mj Essai pol. T. ii. pp. 241 — 244.) The Sierra Nevada of 
California is parallel to the Coast of the Pacific ; but between 
the latitudes of 34° and 41°, between San Buenaventura 
and the Bay of Trinidad, there runs, on the West of the 
Sierra Nevada, another (smaller) coast chain, of which Monte 
del Diablo, 3448 French, 3674 English feet high, is the 
culminating point. In the narrow valley, between this 
coast chain and the great Sierra Nevada, flow from the south 
the Eio de San Joaquin, and from the north the Eia del 
Sacramento, on the banks of which, in rich alluvial soil, are 
the rich gold-washings now so much resorted to. • 

I have already referred, p. 43, to a hypsometric levelling, 
and to barometric measurements made from the junction of 
the Kanzas Eiver with the Missouri to the Pacific, or 
throughout the immense extent of 28 degrees of longitude. 
Dr. Wislizenus has now successfully continued the levelling 
began by me from the city of Mexico, in the Equinoctial 
Zone, to the North as far as Santa P6 del Nuevo Mexico, 
in lat. 35° 38'. It will be seen, perhaps, with surprise, 
that the elevated plain which forms the broad crest of the 
Mexican Andes is far from sinking down, as had long been 
supposed, to an inconsiderable height. I give here for the 
first time, according to the measurements which we at present 
possess, the elevations of several points, forming a line of 
levellihg from the city of Mexico to Santa Fe, which latter 
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town is less than four German (sixteen English) geographical 
miles from the Rio del Norte. 



French Feet. 

Eng^. Feet. 

Observer. 

Mexico 

. . . ?008 

7490 

Ht. 

Tula 

. . . 6318 

6733 

Ht. 

San Juan del Rio . . . 

. . . 6090 

6490 

Ht. 

Queretaro 

. . . 6970 

6363 

Ht. 

Celaya 

. . . 6646 

6017 

Ht. 

Salamanca 

. . . 5406 

6761 

Ht. 

Guanaxuato 

. . . 6414 

6836 

Ht. 

Silao 

. . . 5546 

5910 

Br. 

Villa de Leon ..... 

. . . 5765 

6133 

Br. 

LogSa 

. . . 5988 

6376 

Br. 

Agnas Calientes .... 

. . . 5876 

6261 

Br. 

San Luis‘*Potosi .... 

. . . 6714 

6090 

Br. 

Zacatecas 

. . . 7544 

8040 

Br. 

Eresnillo 

. . . 6797 

7244 

Br. 

Durango 

. . . 6426 

6848 

(Oteiza) 

Parras 

. . . 4678 

4985 

Ws. 

SaltiUo 

. . . 4917 

5240 

Ws. 

El Bolson de Mapimi . . . 

(3600 to 

1 4200 

3837 to 
4476 

1 Ws. 

Chihuahua ...... 

. . . 4352 

4638 

Ws. 

Cosiquiriachi 

. . . 5886 

6273 

Ws. 

Passo dd Norte, on the Rig Grande del 

Norte ) 

3812 

Ws. 

Santa E6 del Nuevo Mexico 

. . . 6612 

7047 

Ws. 


The letters Ws., Br., and Ht., are placed to distinguish the 
barometric measurements of Dr. Wislizenus, Oberbergrath 
Burkart, and my own. Wislizenus has appended to his 
valuable memoir three vertical sections of the surface of the 
ground : one from Santa Fe to Chihuahua by Passo del 
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Norte; one from Chihuahua to Beynosa by Parras; and 
one from Port Independence (a little to the east of the 
Confluence of the Missouri and the Kanzas River) to Santa 
Pe. The calculation is founded on daily corresponding 
observations of the barometer, made by Engelmann at St. - 
Louis, and by Lilly at New Orleans. If we consider that 
the difference of latitude between Santa Fe and Mexico is 
16°, and that thus (apart from deviations from a straight 
line) the distance in the north and south direction is above 
960 geographical miles, we are led to inquire whether there 
be in any other part of the whole globe a similar conforma- 
tion of the Earth, equal in extent and elevation (between 
5000 and 7000 French, or 5330 and 7460 English feet 
above the level of the sea) to the highland of which I hhve just 
given the levelling, and yet over which four-wheeled waggons 
can travel as they do from Mexico to Santa Pe. It is 
formed by the broad, undulating, flattened crest of the 
chain of the Mexican Andes, and is not the swelling of a 
valley between two mountain chains, as is the case in some 
other remarkable elevations of plain or undulating suface — 
in the Northern Hemisphere, in the " Great Basin between 
the Rocky Mountains and the Sierra Nevada of California, — 
in the Southern Hemisphere, in the high plain of the lake 
of Titicaca, between the eastern and western chains of the 
Andes of Bolivia, — and in Asia, in the highlands of Thibet, 
between the Himalaya and the Kuen-ltin. 
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Coast chain and mountain valleys of Caraccas. Lake of Tacarigifa* 
Contrast in respect to the luxuriance of vegetation between those 
districts and the treeless plains. The steppe regarded as the bottom 
of a Mediterranean Sea ; broken strata a little liigher than the rest 
of tlic plain called ‘‘banks.” General phenomena of extensive 
plains ; the Heaths of Europe, the Pampas and Llanos of South 
America, the Airican Deserts, and the Steppes of Northern Asia. 
Different characters of the vegetable covering of the surface. 
Animal life. Pastoral nations, and their invasive migrations. 1 — 6 
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with the plains and deserts of Aifrica . . . . 7—13 
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Since the discovery of Ameriea the Llanos have become more habitable. 
Extraordinary increase in the number of wild cattle, horses, asses, 
and mules. Description of the season of extreme dryness, and of 
the rainy season. Appearance of the surface of the ground and of 
the sky. Life of the animals— -their suiferiiigs, their conflicts; 
power of adaptation with which certain animals and plants are 
endowed. Jaguars, crocodiles, and electric fishes. Unequal conflict 
between Gynmoti and horses 17 — 23 

lletrospcctive glance at the countries surrounding the Steppes and 
Deserts. Eorest wildemesses of the Orinoco and the Amazons. 
Indian tribes separated by the wonderful diversity of their languages 
and diflerences of their habits; their hardships, and frequent 
Variance between the different kibes. Figures graven on the rocks 
show that these solitudes were once the seat of a degree of civili- 
^sation- which has now disappeared . . . . 23—26 

Scientific Elucidations and Additions — p. 27 to p. 204:. 

The island-studded lake of Tacarigua ; its relations to the neighbouring 
mountain chains. Geological description. Progress of cultivation 
and of European civilisation. Varieties of the sugar-cane. Cacao 
plantations. Great fertility of soil associated within the tropics 
with insalubrity of atmosphere . . • . . 27—33 

Banks” or broken strata. General horizontality of the surface. 
Subsidences of the surface 33—35 

Resemblance of the distant steppe to the ocean. Naked stony crust. 
Tabular masses of syenite ; whether prejudicial to health 36—37 

General views respecting the mountain systems of North and South 
America, embracing the most recent information. Chains running 
m a south-west and north-east direction in Brazil and in the 
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Atlantic portion of the United States of North America. The low 
province of Chiquitos ; small swellings of tbc ground constitute 
the division between the waters of the Guapor6 and Aguapebi in 
15® and 17^ S. lai, and between the river basins of the Orinoco 
and the Bio Negro in 2® and 3® N. lat. • . . . 37 — 39 

Cuntiriuation of the chain of the Andes north of the isthmus of Panama 
(through the Aztec country, where Popocatepetl, 16626 Prencli, or 
17720 English feet high, has very recently been again ascended by 
Captain Stone) in the Sierra de las Grullas and the Rocky Moun- 
tains. Excellent scientific investigations of Captain Pr^mont. The 
longest barometric levelling 6ver made, showing a profile or vertical 
section of the earth’s surface through a space of 28® of longitude. 
Culminating point of the route from the coast of the Atlantic to 
the Pacific. “ South Pass,” south of the "Wind River Mountains. 
Swelling of the ground in the Great Basin. Long contested 
existence of the Timpanogos Lake. Coast Chain, Maritime Alps, 
or Sierra Nevada of California, Volcanic eruptions. Palls of the 
Columbia 39-»-50 

General considerations on the contrasts shown by the spaces included 
between the central chain (the Rocky Mountains) and the diverging 
ebains on the cast and west (the Allcghanies and the Sierra Nevada 
of California) j hypsometric characters of the low eastern space, 
wliich is only from 400 to COO Preuch, or 4-26 to 639 English feet 
above the level of the sea, and of the arid uninhabited plain 6000 
or 6000 (6330 to C400 English) feet above the same level, called 
the Great Basin. Sources of the Mississipi in the Lake of Istaca 
according to 'Nicollet’s highly meritorious researcbes. Buffalo 
country j Gomara’s assertion of bulTaloes having been formerly 
tamed in the northern part of Mexico .... 60—55 

Retrospective view of the chain of the Andes from the Rocks of 
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Diego Eamircz to Eoliring’s Strait. Long circulated errors re- 
specting tlie lieiglits of mountains in the eastern chain of the Andes 
of Bolivia, especially the Sorata and the Illimani. Bour summits 
of the western chain of Bolivia, which, according to Pentland’s 
latest determinations, are higher than the Chimborazo, but arc not 
equal in height to the still active volcano of Acongagua measured 
byFitz-Eoy 65— 5 S 

The African mountains of Harudscli-cl-Abiad, Oases . 5S — GO 

West winds on the coast of the Sahara. Apcumulation of sca-wced ; 
position of the great bank of Fucus from the time of Scylax of 
Caryanda to that of Columbus, and to the present day . 00 — 67 

t 

Tibbos and Tuaricks, The camel and its distribution . 67—71 

. t 

Mountain systems of the interior of Asia between Northern Siberia 
and India. Erroneous belief in the existence of a single great 
elevated plain called Plateau de la Tartaric” , • .71 — 75 

Chinese literature a rich source of orographic knowledge.- Series of 
elevations of different highlands. Desert of Gobi. Probable mean 
height of Thibet 75—85 

Eeview of the mountain systems of the interior of Asia. Chains 
running in the direction of the meridian ; the UraJ, which separates 
the low part of Europe from the low part of Asia, or divides into 
two portions the Scythian Europe of Pherccydes of Syros and of 
Herodotus ; Bolor ; Khingan and the Chinese chains, which, near 
the great bend in the direction of the Tliibetian and Assamo- 
Burmese river Dzangbo-tschu, run north and south. The elevations 
which, between 66° and 77® E. long, from Greenwich, follow the 
direction of meridians from Cape Comorin to the Icy Sea, alternate 
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like veins or dikes in wliicli there are faults or displacements ; thus 
the Ghatits, the Soliman Chain, the Paralasa^ the Bolor, and the 
Ural, succeed each other from south to north: the Bolor gave 
occasion among the ancients to tlic idea of the Imaus, which 
Agatliodamion supposed to be prolonged to the north into the low 
basin of the lower Irtysch. Parallel chains running east and west ; 
the Altai ; Thian-sclian, with its active volcanoes at a distance of 
1 528 geograpliical miles from the ley Sea at the mouth of the Obi, 
and of 1512 gcograplncal miles from the Indian Sea at the month 
of the Ganges ; tfic Kuen-liin, recognised by Eratosthenes, 
Marintis of Tyre,. Ptolemy, and,- Cosmas Indicoplcustcs, as the 
luiigcst ajds of elevation in the Old World, runs between 35 and 
36'^ of latitude in the direction of tlie diapliragm of Ilieearchus. 
Himalaya. The Kucu-liin, considered ?is an axis of elevation, •may 
be traced from the wall of China near Lung-tseheu through the 
somewhat more uoitlierly chains of Xan-schan and Kilkiu-schan, 
through the mountiiin knot near tlie Lake called the ‘‘ Starry Sea,” 
through the Hindu- Co(3sh (the Para])a!iisus aud Indian Caucasus of 
the ancients), and through the chain of Ihmiaweiid and the Persian 
Elbourz, to Taurus in Lycia. Near the intersection of the Kuen- 
liin and the Bolor tlie correspondence of tlie direction of the axes 
of elevation (cast and west in tlic Kmm-liiu and the llimlu Coosb, 
whereas that of the Himalaya is south-east and nortli-wcs!) shows 
that the Iliiidu-Coosh is a continuation of tlie Kueu-liin, and not 
of the lliniala^ a. The point where the direction of the Himalaya 
changes to south-east and north-west from having been east and 
west, is about the 79th degree of east longitude from Paris (81° 22' 
Greenwich). Next to the Dhawalagiri, it is not, as has been hitherto 
supposed, the Jawaliir whicli is the liighcsl. summit of the Himalaya ; 
that rank belonging, according to the most recent intelligence 
received from Dr. Joseph Hooker, to a mountain situated between 
Boutan and Ncpaul in the meridian of Sikkim, the Kinchinjinga : 
the western summit of this mountain, which has been measured 
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by Colonel Waugh, director of the trigonometrical survey of India, 
is 28178 feet, and its eastern summit 2782G feet high, according 
to the Journal of the Asiatic Society of Bengal, Nov. JSIS The 
mountain which is now supposed to ho higher than the Dhawalagiri 
is figured on the frontispiece of the magnificent work of Joseph 
Hooker entitled “ The Bhododendrons of Sikkim-Ilimalaya, 1810.” 
— Determination of the lower limits of the snow-line on tlie northern 
and soutliem declivities of the Himalaya ; its height })ciiig on an 
average 3100 to 4600 French, or 3620 to 4900 English feet higher 
on the northern face. New data on the subject from Hodgson. 
Without this remarkable distribution of temperature in the upper 
strata of the atmosphere, the mountain plains of Western Thibet 
would be uninhabitable to the millions of human beings who now 
dwell there. • 85 — 101 

The Hiong-nu, regarded by Deguignes and Johannes Miillcr as a 
tribe of Huns,, a})pcar rather to have been one of the widely scat- 
tered tribes of the Turks of the Altai and Tang-nu mountains. The 
Huns, whose name was known to Dionysius Perigetes, and who are 
noticed by Ptolemy as Chuns (whence the later appellation of 
Chunigard given to a country !), arc a Einnish race of the Ural 
mountains 101 — 102 

Figures of the sun and of animals, and other signs carved on rocks 
in the Sierra Parime, as well as in North America, have often 
been supposed to be writing ..... 102 — 104 

Description of the cold mountain elevations between 11000 and 
13000 (or 11720 and 13850 English) feet, which are distinguished 
by the appellation of Paramos ; character of their vegetation. 

104—106 

Notices of the two groups of mountains (Pacaraima Mountains, and 
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the Sierra dc Chiqnitos) wliieli separate tlic three plains of the 
Lower Orinoco, the Amazons, and the Itio de la Plata . lOG — 107 

On the dogs of South America ; both the aborigii^l race and the 
descendants of European dogs which have become wild. Sufferings 
of cats when taken to elevations exceeding 13000 (13850 Eng.) 
feet ’ . .107-112 

The low tract of the Sahara, and its relations to the Atlas Mountains, 
according to the latest information given bj Duumas, Carette, and 
Renou. The barometric measurements of Foumel make it appear 
very probable that part of the North African desert is lower than 
the level of the sea. Oasis of Biscara ; abundance of fossil salt in 
zones or bands running from south-west to north-east. Cauibs of 
the nocturnal cold in the desert according to McUoni . 112—118 

Notices of the River Wady Dra (l-6th longer than tlib Rhine, and 
dry a large portion of the year), and of the country of Sheikh 
Beirouk, a chief independent of the Emperor of Morocco, from 
manuscript communications of tlie Naval Captain Count Bouet- 
Villaumez, The mountains north of Cape Noun (a name used by 
Edresi, in wliich, since the 15th century, an allusion to the negative 
particle has been erroneously sought) attain 8600 (9166 English) 
feet of elevation 118—120 

The vegetation of the tropical American Llanos consisting of grasses, 
compared with the vegetation of the North Asiatic Steppes con- 
sisting of herbaceous plants. In the last-named Steppes, and 
especially the more fertile among them, a pleasing effect is produced 
in spring by small snow-white and red-llowering Rosace«e, Amygda- 
lesB, species of Astragalus, Crown Imperials, Cypripedias, and 
Tulips, Contrast with the desolate salt Steppes full of Cheno- 
podiacese, species of Salsola and Atriplex. Considerations on the 
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relative numbers of the prevailing familieji of plants. The plains 
adjoining the Icy Sea, north of the limit determined by Admiral 
Wrangel as that of the growth of Coniferro and Amontaccae, are the 
domain of ciyptogamons plants. Aspect and physiognomy of the 
Tundras, where the soil, which is perpetually frozen, is covered 
either with a thick coating of Sphagnum and other mosses, or with 
the snow-white Cenomyce and Stereocaulon paschale . J20 — 123 

Principal causes of the very different distribution of temperature in 
the European and American Continents. Direction and curvature 
of the isothermal lines, or lines of equal temperature, for the entire 
year, for the winter, and for the summer . . , 123—136 

Arc tticrc any grounds for believing that America emerged later tlian 
the Old Continent from the chaotic watery covering ? . 136—139 

Thermic comparison of the Northern and Southern Hemispheres in 
high latitudes . 139 — 143 

Apparent connection of the African sea of sand with those/ of Persia, 
Kerman, Bcloochisian, and the interior of Asia. On the western 
part of Mount Atlas, and the connection of purely mythical ideas 
with gcogra|)hical traditions. Indistinct allusions to igneous erup- 
tions. Triton Lake. Crater-like forms of a locality south of 
Hanno’s “Bay of the Gorilla Apes.” Singidar description of the 
“hollow Atlas” from the Dialexes of Marinus Tyrins . 143 — 149 

Notices respecting tlie Mountains of the Moon (Djcbel al-Komr) in 
the interior of Africa by Keiuaud, Beke, and Ayrton. Wcnie’s 
instructive notice of the second expedition undertaken by the orders 
of Mchemct Ali. The A])yssiman mountains, which rise, according 
to lluppcU, almost to the height of Mont Blanc. The most 
ancient notice of snow between, the tropics contained in the Inscrip* 
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tion of Adnlis, which is somewhat more modem than Juba. High 
mountains which, between 6^^ and 4*° of north latitude, and still 
more to the south, approach the Balir el-Abiad. A considerable 
swelling of the ground divides the White Nile from the basin of 
the Goschop., Line of separation between the waters which flow 
to the Mediterranean and those which flow to the Indian Ocean 
according to Carl Zimmermann’s map. Lupata Chain according 
to the instructive researches of Wilhelm Peters . . 149 — 158 

Oceanic currents. In the northern part of the Atlantic Ocean the 
waters are impelled in a true revolving current. That the first 
impulse which causes the Gulf Stream is to be sought at the 
southern extremity of Africa, was already known to Sir Humphry 
Gilbert in 1560. Influence of the Gulf Stream on the climate of 
Scandinavia- How it contributed to the discovery of America. 
Instances of Esquimaux who, aided by the returning* eastward 
flowing portion of the warm Gulf Stream, and by north-west winds 
arrived on the coasts of Europe. ^ Such a case related by Cornelius 
Nepos and Pomponius Mela (of Indians given by a king of the 
Boii to Quintus Metellus Celer, Proconsul of Gaul) ; others jpa the 
time of the Othos and of Erederic Barbarossa, of Columbus and of 
Cardinal Bernbo. Again, in the years’ 1682 and 1684 natives of 
Greenland appeared in the Orkneys . . . .159—165 

Operation of lichens and other Cryptogamia in the cold and temperat® 
zones in preparing the way for the more rapid establishment of 
larger phaenogamous plants. Wijhin the tropics lichens are often 
replaced in this respect by succulent plants. Milk-yielding animals 
of the New . Continent ; the Lama,' the Alpaca, the Guanaco. 

165—169 

Cultivation of farinaceous grasses 169—173 

On the earliest population of America .... 173—174 
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The coast nation of the Guaranis (Warraus), and the Mauritia palm 
of the coast's, according to tHe accounts given by Eembo in the 
Historise Yeneta;, and those of Raleigh, Hillhouse, and Robert and 
Richard Schomburgk 174r— 182 

Phenomena which long-continued drought produces in the Steppe ; 
sand-spouts, hot winds (Mirage) ; awakening of crocodiles and 
tortoises from long summer sleep .... 182 — 190 

Otomacs. General considerations on the practice of earth-eating 
among particular nations or tribes. Clays and earths containing 
Infusoria 190 — 196 

Figures graven on rocks throughout a zone running from cast to west, 
and extending from the llupunuri, Essequibo, and the Pacaraima 
Mountmns, to Caycara and the wildernesses of the Cassiquiare. 
Earliest notice (April 1749) of these traces of former civilization 
in the manuscript account of the travels of the surgeon Nicolas 
Hortsraann of Hildesheira, found among D’Anville’s papers. 

196--203 

The vegetable poison Curare or Ourari .... 203—204 

Cataracts of the Orinoco-^'^, 207 to p. 231. 

^e Orinoco ; general view of its course. Ideas excited in Columbus 
on seeing its embouchure. Its unknown sources are east of the 
Mountain of Duida and the groves of BerthoUetia. Causes of the 
principal bends of the river ...... 207—219 

The falls or rapids ; Raudal of Maypures enclosed by four streams. 
Former state of the district. Island-like form of the rocks Kcri 
and Oco, Grandeur of the view obtained on descending the hill of 
Manimi, where a foaming river-surface of four miles in extent pre- 
sents itself at once to the eye. Iron-black masses of rock rise like 
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castles from the bed of the river; the summits of ^ the loftj palm 
trees pierce through the cloud of spray and vapour . 219—226 

Raudal of Atures; numerous islands; rocky dikes connecting one 
island with another, and the resort of pugnacious golden Pipras. 
Parts of the bed of. the river at’ the cataracts are dry, from the 
waters having found a passage by subterranean channels. We 
visited the rocks at the closing in of mght and during storm and 
heavy rain. Unsuspected proximity of crocodiles . , 226—227 

Celebrated cave of Ataruipe, the sepulchral vault of an cxiinct 
nation 227 — 231 

Scientific JEluddations and Additions'—^, 233 to p. 255. 

The river-cow (Trichecus manati) lives in the sea at the place where, 
in the Gulf of Xagua, on the south coast of the Island of Cuba, 
springs of fresh water break forth .... 233—234 

Geographical discussion on the sources of the Orinoco . 236—241 

The Bcrtholletia, a Lecythidca, a remarkable example of highly deve- 
loped organization. Stem of an Arundinarea sixteen to seventeen 
feet long from ^ot to knot 241—243 

On the myth or fable of the Lake of Parirae . . . 243 — 254 

The Nocturnal Life of Animals in the Primeval Forest—-^. 259 to p. 272. 

Difference between languages in respect to their richness in well- 
defined expressions for characterising natural phenomena, such as 
the state of vegetation, the fopis of plants, the outlines andgroup- 
iilg of clouds, the appearance of the surface of the ground, and the 
forms of rocks and mountains. Loss which languages suffer by the 
disuse of such words, or by their signification becoming impaired. 
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The misinterpretatioa of a Spanish word, "Monte,*’ has caused the 
undue extension or introduction of mountains in maps. Primeval 
Porest ; frequent abuse of the term. Absence of the imiforinity 
which is produced by the association of J.lic same kinds of trees, 
characteristic of tropical forests. Causes of the impenetrability of 
forests between the tropids ; the twining plants, Liancs, often form 
only a small portion of the Underwood. . . . 259—200 

Appearance of the Pio Apure in the lower part of its course. Margin 
of the forest fenced like a garden by a low hedge of Sauso (Her- 
mesia). The wild animals of tlic forest lead their young to the 
river through small opeumgs in this hedge. Plocks of large water- 
hogs or Cavics (Capybara). Presb-water dolphins . 206 — 209 

Wild cries of animals resound tliroughout the forest. Cause of llic 
nocturnal uproar. . . , . . . , 269—271 

Contrast with the stillness which reigns during the noon-tide hours 
on days of more than usual heat in tlie torrid zone. Description 
of the narrows of the Orinoco at Baraguan. Humming and 
fluttering of insects. Life stirs audibly in every bus)], in the clefts 
of the bark of trees, and in the earth imdermined and furrowed by 
Hymenopterous insects 271—272 

Scientific Elucidations and Additions — ^p. 273 to p. 275. 

Characteristic terms in Arabic and Persian descriptive of the surface 
of the ground (Steppes, grassy plains, deserts, &c.) Eiebness of 
the old Castilian idiom in words expressive of the form of mountairfs. 
Fresh-water skates and dolphins. In the great rivers of both 
continents some organic sca-fqncS are repeated, American noc- 
turnal monkeys, the three-striped Douroucouli of the Cassiquiare. 

273-275 
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l{y}mmelnc Jddenda — p. 277 to p. 285. 
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ASPECTS OF NATURE 
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DIFFERENT LANDS AND DIFFERENT CLIMAJES. 


PHYSIOGNOMY OF PLANTS. 


When the active cariosity of man is engaged in interrogating 
Nature, or when bis imagination dwells on the wide fields of 
organic creation,' among the multifarious impressions which 
his mind receives, perhaps none i? so strong and.pTofoaud as 
that of the universal profusion with wHch life is everywhere 
distributed. Even on the polar ice the air resounds 9(ith 
the cries or songa of birds, and, with tire hum of inseds.' 
Nor is it only the lower dense and vaporous strata of tlie 


atmosphere which are thus lilled wife Jifsi, but alsofeB.^igltier 
and more etheredl n^ohs. Whenever Mont Blnn^, or the 


summits of the Cordilleras have ^en ^aso^^. 

creatures have ba^|[)hnd feerot.,. On t^ie 

eight thousand feet higher’ |]tan Etna, 

and oth» winged inseds^ hoi^c by a.scenjm^ oimim 

to those aimMt unappiplhfiiable solitudes;, i ^|y 
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a restless furiosity or unappeasable thirst of knowledge, 
treads ?([ith adventurous but cautious steps : like him 
strangers in those elevated regions, their presence shows us 
tliat the more flexible organization of a^mal creation can 
subsist far beyond the limits at which vegetation ceases. 
The Condor, (2) the giant of the Vulture tribei, ,oft^n soared 
over our heads above all the summit of the at an 

altitude lugher than would be the^^ l^^ if piled 

on the snow-covered crests of /the 

of this powerful bird attracts him to these regions, whence 
his far-seeing eye njay discern |he objects of his pursuit, the 
soifc-wooled Vicunas, which, waiideriiig in herds^ frequent, 
like the Chanmis^ the mountain pastures adjacent to the 
r^ons of pcrpetu4 snow,. , 

But if the unassisted eye sees distributed throughout 
the atmosphere, when armed with the microscope we discover 
far other marvels. Eotiferse, Brachionee, . and a multitude 
of microscopic animalcules, are carried up by the winds from 
the stirface of evaporating waters. These minute creatures, 
motionless and apparentlj dead, are borne to and fro in the 
air until the fi^llityj^P brmg them back to the surface of 
the earth, dissolve tne ^Jm^or^e^velopc which ^ejoses their 
transpjpmt rotatmg>bodies, and, probably by means of 
the^hpjgjfen wludi all waters contain, breathe new irritability 

to S^upemb^s brilUauJ di^overy, the yellow 
like- on Atlantic ^ear the 

Qi p and jli occasionally corned even to 

urope, consiatS 0|# mnltitudj of siliceous- 
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shelled microscopic animals. Perhaps many of them float 
for years in the upper strata of the atmospliere, Until they are 
brought down by vfertfcal currents or in accompaniment with 
the Superior current of the trade-winds, still susceptible of 
revivification, and multiplying their species by spontaneous 
division in conformity with the particular laws of their 
organisation. 

But, besides creatures fully formed, the atmosphere con- 
tains innumerable genias of future life, such as the eggs of 
insects and the seeds of plants, the latter provided with light 
hairy or feathery appendages, by means of which they are 
wafted through the air during long autumnal wanderings. 
Even the fertilizing dust or pollen from the anthers of the 
male flowers, in species in which the sexes are separated, is 
carried over land and sea, by ainds and by the agency of 
winged insects, (^) to the solitary female plant on other shores. 
Thus wherever the glance of the inquirer intS Nature pene- 
trates, he sees the continual dissemination of life, either 
fully formed or in the germ. 

If the aerial ocean in which we are submerged, and above 
the surface of wliich wc cannot rise, be indispensable to the 
existence of organised beings, they also require a more sub- 
stantial aliment, which they can find only at the bottom of 
this gaseous ocean. !fliis bottom is of two kinds; the 
smaller portion consisting of dry land in immediate cont^t 
with the external atmosphere, and the larger portion con- 
sisting of water, which may perhaps have been form^ 
thousands of years ago by electric agencies from gaseous 
substances, and which is now incessantly undergoing decom^ 
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position in the laboratories of Nature, in the clouds and in 
the pulsating vessels of animals and plants. Organic forms 
also descend deep below the surface of the earth, wherever 
rain or surface water can percolate either by natural cavities 
or by mines or other excavations made by man : the sub- 
terran^n ciyptogamic Flora was an object of my scientific 
research in the early part of my life. Thermal springs of 
very high temperature nourish Muall Hydropores, Confervm, 
and Oscillatoria'. At Bear Lake, near the Arctic Circle, 
Kicliardson saw tlie ground, which continues frozen through- 
out the summer at a depth of twenty inches, covered with 
•flowering plants. 

We do not yet know where life is most abundant, — 
wlietlier on continents or in the unfathomed depths of the 
ocean. Through the excellent work of Ehrenberg, Uber 
(las Verlialten des kleiiisten Lebens,^^ we have seen the sphere 
of organic life*extend, and its horizon widen before our eyes, 
both in the tropicjd parts of the ocean and in the fixed or 
flciiting masses of ice of the Antarctic seas. Siliceous- 
shelled Polygastrica, and even Coscinodiscae, with their green 
ovaries, have been found alive enveloped in masses of 
ice only twelve degrees from the Pole; the small black 
Glacier flea (Desoria glacialis) and Podurellae inhabit the 
narrow tubular holes examined by Agassiz in the Swiss 
glaciers. ESlrenberg lias shown that on several microscopic 
Infusoria (Synedra, Cocconeis) others live as parasites, and 
that fin the Qallionellas such is their prodigious powxr of 
development; of Capability of division, that in the space of 
four days an animalcule invisible to the naked eye can form 
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two cubic feet of the Bilin polisliing slate. In the sea, gela- 
tinous worms, living or dead, shine like stars, (®) and by 
their phosphoric light change the surface of the wide ocean 
into a sea of fire. Ineffaceable is the impression made on 
my mind by the calm nights of the torrid zone, on the waters 
of the Pacific. I still see the dark azure of the firmament, 
the constellation of the Ship near the zenith, and that of the 
Cross declining towards the horizon,, sliedding through the 
perfumed air their soft and planetary lustre ; while bright 
furrows of flashing light marked the track of the dolphins 
through the midst of the foaming waves. 

Not only the ocean, but also the waters of our marshes, 
hide from us an innumerable multitude of strange forms. 
The naked eye can with difficulty distinguish the Cyclidias, 
the Euglenes, and the host of Naids divisible by branches 
like the Lemna or Duckweed, of wliich they seek the shade. 
Other creatures inhabit receptacles wdiere the light cannot 
penetrate, and an atmosphere variously composed, but differ- 
ing from that which we breathe: such are the spotted 
Ascaris, which lives beneath the skin of the earthworm ; the 
Leucophra, of a bright silvery colour, in the interior of tlie 
sliore Naid ; and a Pentastoma, which inhabits the large 
pulmonary cells of fjxe rattlesnake of the tropics. (®) There 
are animalcules in the blood of frogs and of salmon, and even, 
according to Nordmann, in the fluids of the eyes of fishes 
and in the gills of the Bleak, Thus the most hidden recesses 
of creation teem with life. We propose in these pages to 
direct our attention to the vegetable world, on the existence 
of which that of animals is dependent. Plants are inces- 
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santly engaged in disposing into order towards subsequent 
organization tlie raw materials of wliich the earth is com- 
posed : it is their office, by their vital forces or powers, to 
prepare those substances which, after undergoing a thousand 
modifications, are gradually converted to nobler purposes in 
the formation of nervous tissues. In directing our considera- 
tion towards the various families of plants, we shall at the 
same time glance at the multitude of animated beings to 
which they afford nutriment and protection. 

The carpet of llowers and of verdure spread over the 
naked crust of our planet is unequally w’oven ; it is thicker 
where the sun rises high in the ever cloudless heavens, 
and tliinner towards the poles, in the less happy climes 
where 'returning frosts often destroy the opening buds 
of spring, ox the ripening fruits of autumn. Everywhere, 
however, man finds some plants to minister to his sup- 
port and enjoyment. If new lands arc formed, the 
organic forces are ever ready to cover the naked rock with 
life. Sometimes, as at an early period among the Greek 
Islands, volcanic forces suddenly elevate above the surface 
of the boiling waves a rock covered with Scoriae : some- 
times, by a long-continued and more traiuiuil scries of phe- 
nomena, the collective labours of united Lithophytes (7) 
raise their cellular dwellings on the crests of submarine 
mountains, until, after thousands of years, the structure 
reaches the level of the ocean, when the creatures which 
have formed it die, leaving a low flat coral island. How 
are the seeds of plants brought so immediately to these new 
shores ? by wandering birds, or by the winds and waves of 
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the ocean ? The distance from other coasts makes it diffi- 
cult to determine tin's question ; but, no sooner is the rock 
of the newly raised islands in direct contact with the 
atmosphere, than there is formed on its surface, in our nor- 
thern countries, a soft silky iiet-work,^ appearing to the 
naked eye as coloured spots and patches. Some of these 
patches are bordered by single or double raised lines run- 
ning round their margins; other patches are crossed by 
similar lines traversing them in various directions. Gra- 
dually the light colour of the patches becomes darker, the 
bright yellow which was visible at a distance changes to 
brown, and the bluish gray of the Leprarias becomes a dusty 
black. The edges of neighbouring patches approach and 
run into each other ; and on Ihe dark ground thus* formed 
there appear other lichens, of a circular shape and dazzling 
whiteness. Thus an organic film or covering establishes 
itself by successive byers; and as mankind, in forming 
settled communities, pass through different stages of civili- 
sation, so is the gradual propagation and extension of plants 
connected with determinate physical laws. Lichens form 
the first covering of the naked rock, where afterwards lofty 
forest trees rear their airy summits. The successive growth 
of mosses, grasses, herbaceous plants, and shrubs or bushes, 
occupies the intervening period of long but undetermined 
duration. The part which lichens and mosses perform in 
tlie northern countries is effected within the tropics by 
Portulacas, Gomphrenas, and other low and succulent shore 
plants. The history of the vegetable covering of our planet, 
and its gradual propagation over the desert crust of the 
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earth, has its epochs, as well as that of the migrations of 
the animal world. 

Yet although organic life is everywhere diffused, and the 
organic powers are incessantly at work in reconnecting with 
each other the elements set free by death or dissolution, 
the abundance and variety of organised beings, and the 
rapidity with which tluiy are renewed, differ in different 
climates. In the cold zones, the activity of organic life 
undergoes a temporary suspension during a portion of the 
year by frost ; fluidity is an essential condition of life or vital 
action, and animals and plants, with the exception of mosses 
and«othcr cryptogamia, are in those regions buried for several 
months of each year in winter sleep. Over a hirge part of 
the earfh, therefore, there coiild only be developed organic 
forms ca])able of supporting cither a considerable diminution 
of heat, or, being without leaves, a long interruption of the 
vital funetioiis. Thus we see variety and grace of form, 
mixture of colours, and generally the perpetually youthful 
energy and vigour of organic Ufe, increase as we approach 
the tropics. This increase can be denied only by those who 
have never (quitted Europe, or who have neglected the study 
of physical geography. When, leaving our oak forests, we 
traverse the Alps or the Pyrenees, and enter Italy or Spain, 
or when wc direct our attention to some of the African 
shores of the Mediterranean, we might easily be led to draw 
the erroneous inference that hot countries are marked by 
the absence of trees. But those who do so, forget tliat the 
South of Europe w^ore a diflerent aspect on the first arrival 
of Pelasgian or Carthaginian colonies ; they forget that an 
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ancient civilisation causes the forests to recede more and 
more, and that the wants and restless activity of large com- 
munities of men gradually despoil the face of the earth of 
the refreshing shades which still rejoice the eye in Northern 
and Middle Europe, and which, even more than any historic 
documents, prove tlie recent date and youthful age of our 
civilization. The great catastrophe which occasioned the 
formation of the Mediterranean, when the swollen waters 
of what was previously an immense lake burst through 
the barriers of the Dardanelles, and of the Pillars of 
Hercules, appears to have stripped the adjacent countries of 
a large i)()rtion of their coating of vegetable mould. • The 
tradilions of Samothrace, (®) handed down to us by Grecian 
writers, appear to indicate the recentness of the epoch of the 
ravages caused by this great change. In all the countries 
which surround the Mediterranean, and which are charac- 
terised by beds of the tertiary and cretaceous periods 
(nummulitic limestone' and neocomian rocks), great part 
of the surface of the earth consists of naked rock. One 
especial cause of the picturesque beauty of Italian scenery 
is the contrast thus afforded between the bare rock, and 
the islands if I may so call them of luxuriant vegeta- 
tion scattered over its surface. Wherever the rock^ is 
less intersected with fissures, so that it retains water at 
the surface, and where it is covered with vegetable mould, 
there, as on the enchanting shores of the Lake of Albano, 
Italy has her oat forests, with glades as deeply embowered 
and verdure as fresh as those which we admire in the North 
of Europe. 
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The deserts to the south of the Atlas, and the immense 
plains or steppes of South America, must be regarded as 
only local phenomena. The latter, the South American 
steppes, arc clothed, in the rainy season at least, with grass, 
and with low-growing almost herbaceous mimosas. The 
African deserts are, indeed, at all seasons devoid of vegeta- 
tion ; seas of sand, surrounded by forest shores clothed with 
perpetual verdure. A few scattered fan-palms alone recall 
to the W'andereris recollection that these awful solitudes be- 
long to the domain of the same animated terrestrial creation 
which is clsewlicrc so rich and so varied. The fantastic 
play'V)f the mirage, occasioned by the effects of radiant heat, 
sometimes causes these palm trees to appear divided from 
the ground and hovering above its surface, and sometimes 
shews their inverted image reflected in strata of air undu- 
lating like the weaves of the sea. On the west of the great 
Peruvian chain of the Andes, on the coasts of the Pacific, I 
have passed entire weeks in traversing similar deserts 
destitute of water. 

The origin of extensive arid tracts destitute of plants, in 
the midst of countries rich in luxuriant vegetation, is a 
gcognostical problem which has hitherto been but little 
considered, but which has doubtless depended on ancient 
revolutions of nature, such as inundations or great volcanic 
changes. When once a region has lost the* covering of 
plants with which it was invested, if the sands are 
loose and mobile and are destitute of springs, and if the 
heated atmosphere, forming constantly ascending currents, 
prevents precipitation taking place from clouds (9), thou- 
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sands of years may elapse ere organic life can pass from 
the verdant shores to the interior of the sandy sea, and 
repossess itself of the domain froifl which it had been 
banished. 

ITliosc, therefore, who can view nature with a com))rehen- 
sive glance and apart from local phenomena, may see from 
the poles to the equator organic life and vigour gradually 
augment with the augmentation of vivifying heat, But, in 
the course of this progressive increase there arc reserved to 
each zone its own peculiar beauties ; to the tropics, variety 
and grandeur of vegetable forms ; to the north, the aspect 
of its meadows and green pastures, and the periodic, re- 
awakening of nature at the first breath of the mild air of 
spring. Bach zone, besides its own peculiar advantages, 
has its own distinctive character. Primeval laws of organi- 
sation, notwithstanding a certain degree of freedom in the 
abnormal development of single parts, bind all animal and 
vegetable forms to fixed ever-recurring types. As we re- 
cognise in distinct organic beings a determinate phy- 
siognomy, and as descriptive botany and zoology, in the 
restricted sense of the terms, consist in a detailed analysis 
of animal and vegetable forms, so each region of the eartli 
has a nat^uful physiognomy peculiar to itself. The idea 
indicated by the painter by expressions such as Swiss 
nature,’^ ‘‘ Italian sky,” &c., rests on a partial per- 
ception of this local character in the aspect of nature. The 
of the sky, the lights and shadows, the haze resting 
.on the dist^^nce, the forms of animals, the succulency of the 
plants and herbage, the brightness of the foliage, the outline 
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of the mountains, are all elements which determine the 
total impression characteristic of each district or region. 
It is true that in efery zone the same kinds of rocks, 
trachjte, bas^Jt, porphyritic schists, and dolomite, form 
groups having the same physiognomy and aspect. The 
greenstone precipices of South America and Mexico resemble 
those of the richtcl-Gebirgc of Germany, just as among 
animals the form of the Allco, or native race of dogs of the 
New Ck>ntinent, corresponds perfectly with tliat of the Euro- 
pean race. Eor the inorganic crust of the globe shew^s 
itself independent of climatic inlluences ; whether it be that 
difTdrences of climate depending on differences of latitude 
were more recent than the formation of the rocks, or that the 
mass of the eartli in solidifying and parting with its heat 
regulated its own temperature, instead of receiving it 
from without. Thus all the kinds of rock with wdiich we 
aie acquainted may be met with in all jmrts of the globe, 
and everywhere affect the same characteristic forms. Every- 
where basalt rises in twin mountains and truncated cones ; 
everywhere the porphyritic trap appears in grotesquely ar- 
ranged masses, and granite in rounded summits. Alsosnnilar 
forms of trees — pines and oaks — adorn the declivities 
of the mountains of Sweden, and those oft the most 
southern part of Mexico. ('') Yet, notwitJistanding these 
corresj>ondcnces of form, and this similarity of outline in 
the component parts of the picture, their grouping gives to 
the whole the greatest difference of character?. 

Mineralogy is not more distinct from geology than is the 
individual description of natural objects from a general 



PHYSIOGNOMY OF PLANTS. 


15 


description of the physiognomy of nature. George Forster, 
in the narrative of his- voyages, and in his other publications, 

Goethe, in the descriptions of nature which so many of his 

immortal works contain, — Buffon, Bernardin de St. Pierre, 
and • Chateaubriand, have traced with inimitable truth of 
description the character of some of the zones into which 
the eartli is divided. Not only do such descriptions afford us 
mental enjoyment of a high ordur, but the knowledge of 
the character which nature assumes in different regions is 
moreover intimately connected with the history of man, and 
of liis civilisation. For although the commencement of this 
civilisation is not solely determined by physical relatjpns, 
yet the direction which it takes, the national character, and 
the more grave or gay dispositions of men, arc dependent in 
a very high degree on climatic influences. How powerfully 
have the skies of Greece acted on its inhabitants ! The 
nations settled in tlie fair and happy regions bounded by 
the Euphrates, the Ilalys, and the Egean Sea, also early 
attained amenity of manners and delicacy of sentiment. 
When in the middle ages religious enthusiasm suddenly 
re-opened tlie sacred East to the nations of Europe who were 
sinking back into barbarism, our ancestors in returning to 
their homes brought with them gentler manners, acquired 
in those delightful valleys. The poetry of the Greeks, and 
the ruder songs of the primitive northern nations, owe 
great part of their peculiar character to the ^aspect of the 
plants and animals seen by the bard, to the mountains and 
valleys which surrounded him, and to the air which he 
breathed. And to recall more familiar objects, who does not 
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feel himself differently affected in the dark shade of the 
beech, on hills crowned with scattered fir-trees, or on the 
turfy pasture, where the wind rustks in the trembling foliage 
of the birch ? These trees of pur native land have often 
suggested or recalled to our iViinds images and thoughts, 
either of a melancholy, of a grave and elevating, or of a 
cheerful character. The influence of the physical on the 
luoi-al world, — that reciprocal and mysterious action and 
rejection of the material and the immaterial, — gives to the 
study of nature, when regai-ded from higher points of view, 
a peculiar charm, still too little recognised. 

But if the characteristic aspect of dilferent portions of 
the earth^s surface depends conjointly on all external pheno- 
mena,— ^if the contours of the mountains, the physiognomy 
of plants amj animals, the azure of the sky, the form of the 
clouds, and, the transparency of the atmosphere, all combine 
in forming that general impression which is the result of the 
whole, yet it cannot be denied that the vegetable covering 
with which the whole earth is adorned is the principal ele- 
ment in the . impression. .Animal forms are deficient in 
mass, and tlxe individual power of motion which animals 
possess, as well as often the smallness of their size, with- 
draw them from our sight. The vegetable forms, on the 
contrary, produce a greater effect by their magnitude and by 
their constant presence. The age of trees is marked by 
their size, and. the uiiioR of age with the manifestation of 
constantly renewed vigour is a charm peculiar to the vege- 
table kiiigchnn. The gigantic Dragon-tree of Orotava, 
jamid iu.tl’.r < yes of liiuiniicibiluiits of the Onarics 
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tlie olive -trc(‘ in tlio Citadel of Athens^ or the Elm of Ephe- 
sus)^ th(^ (liameler of which I found, wlien I visited those 
Ishnids, to h(^ more tlian 16 feet, had the same colossal size, 
when the Erciicli adventurc^-s, the Bethencourts, conquered 
these gardens of the llesperidcs in the beginning of the 
fiftcentii ceptury; yet it still flourishes, as if in perpetual 
youth, bearing llowiTs and fruit. A tropical forest of Hy- 
Hiciueas and Cjcsalpiiiias may perhaps present to us a monu- 
ment of more; than vi thoubaud years^ standing. 

If we embrace in one general view the diflerent species of 
phycnogainous ])lanls at present contained in herbariums, 
the number of which may now be estimated at considerably 
above 81 ) 000 , v\e sliall recognise in this prodigious 

multitude certain leading forms to which many others may 
be referred. In determining these leading forms or types, 
on the individual beauty, the distribution, and the grouping 
of which the physiognomy of the vegetation of a country 
depends, we must not follow the march of systems of botany, 
in which from other motives the parts chiefly regarded are 
the smaller organs of propagation, the flowers and the fruit ; 
we must, on the contrary, consider solely that which by its 
mass stam])s a peculiar ctiaracter on the total impression 
produced, or oii the aspect of the country. Among the 
leading forms of vegetation to which I allude, there are, 
iTideed, some which coincide with families belonging to 
tile natural systems^’ of botanists. Such are the forms of 
Bananas, Palms, CasuarinBe, and Coiiifenc. But the botanic 
systematist divides many groups which the physiognomist 
is obliged to unite. When plants or trei's present them- 

VOL. li. C 
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selves in masses, the outlines and distribution of the leaves 
and the form of the stems and of the branches are blended 
together. The painter (and here the artistes delicate tact 
and appreciation of nature are demanded) can distinguisli in 
the middle distance and background of a landscape groves of 
palms or pines from beech woods, but he cannot; distinguish 
the latter from woods consisting of other deciduous forest 
trees. 

Above sixteen different forms of vegetation are princi- 
pally concerned in determining the aspect or physiognomy 
of Nature. I mention only those which I havci observed 
in •the course of my travels both in the New and Old 
Continents, where during many years I have attentively 
examined the vegetation of the regions comprised between 
tlic 60th degree of North and the 12th degree of South 
latitude. The number of these forms will no doubt be 
considerably augmented when travellers shall have penetrated 
farther into the interior of Continents, and discovered new 
genera of plants. In tlic South-eastern part of Asia, the 
interior of Africa and of New Holland, and in Soutli America 
from the river of the Amazons to the province of Chiquitos, 
the vegetation is still entirely unknown to us. How if at 
some future time a country should be discovered in which 
ligneous fungi, Ceiiomyce rangiferina, or mosses, should 
form tail trees ? The Neckera dendroides, a German spe- 
cies of moss, is ill fact arborescent; and bamboos (which are 
arborescent grasses) and the tree ferns of the tropics, which 
are often higher than our lime-trees and alders, now pre- 
sent to the European a sight as surprising as would 'be that 
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of a forest of tree mosses to its discovt rer. The absolute 
size and the degree of developinelit attained by organic 
forms of the same family (whether plants or animals), de- 
pend on la^vs which are still unkiiown to us. In each of 
the great divisions of the animal Jdngdom, insects, Crustacea, 
reptiles, birds, fishes, or mammalia, the size of the body 
oscillates between certain extreme limits. But these limits, 
which liave been established by observation as far as it has 
yet gone, may be corrected by the discovery of species with 
wliich we are still unacquainted. 

In land animals the higher temperatures of the low 
latitudes appear to have favoured organic development. 
The small and slender form of our lizards is exchanged in 
the south for the gigantic, heavy, and cuirassed bbdies of 
crocodiles. In the formidable tiger, lion, and jaguar, wc 
see repeated, on a larger scale, the form of the common cat, 
one of the smallest of our domestic animals. If wc penetrate 
into the interior of the earth, and search the cemeteries in 
whicli the plants and animals of tlie ancient world lie 
entombed, tlie fossil remains whicli we discover not only 
aiinonnce a diatribution inconsistent with our present 
climates, — they also disclose to us gigantic forms that 
contrast no less witli those which now surround us, than 
does the simple heroism of tlie Greeks with the character of 
liuman greatness in modern times. Has the temperature 
of our planet undergone considerable changes, — possibly 
of periodical recurrence ? If the proportion between land 
and sea, and even the height of the aerial ocean and its 
pressure, have not always been the same, the physiog- 
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noniy of nature, and the dimensions and forms of organised 
beings, must also have been subjected to various alterations. 
Huge Pachvdcrinata, IMnstodons, Owen^s Mylodon robust us, 
and the Colossochelys, a land-tortoise above six iec^t higli, 
have existed, and in the Vegetable kingdom tliere have la en 
forests composed of gigantic Le])idodendra, eaetus-like 8tig- 
marias, and numerous kinds of Cycadeic. Unable to d(?])iet 
fully according to its })resent features the physiognomy of our 
planet in this its later age, I will only venture to attempt to 
indicate the characters which princi])ally distinguish those 
vegetable groups which appear to me to be most strongly 
imhked by pliysiognomic ditlerences. However favoured 
bv the richness and flexibility of our native language, it is 
still an i^rduous and hazardous undertaking when w e attempt 
to trace in words that which belongs rather to the imitative 
art of the painter. I feel also the necessity of avoiding 
iis much as possible the wearisome impression almost in- 
separable Ironi all lengthened enumerations. 

We will begin with palms, the loftii‘st and noblest 
of all vegetable forms, that to which the prize of beauty 
has been as.signed by the concurrent voice of nations in 
all ages ; for the earliest civilisation of mankind belonged 
to countries bordering on the region of palms, and to 
parts of Asia where they abound. Their lofty, slender, 
ringed, and, in some cases, prickly stems, terminate in 
aspiring and shining either fanlike or pinnated foliage. The 
leaves are fre quently curled, like those of some grarnim^fe. 
Smooth polished sterns of palms careiully measured by me 
liad attained Ud2 English feet in height. In receding from 
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the ecjuator aiul approaching the tem])erate zone, palms 
diminish in height and beauty. The indigenous vegetation 
of Europe only comprises a single representative of this 
form of [ilants, the sea-coast Dvvarf-palm or Chamaerops, 
which, in Spain and Italy, extends as far north as the 
44th parallel of latitude. The true climate of pabns 
has a mean annual temperature of — 22° Eeaumur 

(7§°.2 — 81°.5 Eahr). The Date, which is much inferior in 
beauty to several other genera, has been brought from 
Africa to tlie south of Europe, where it lives, but can 
scarcely be said to flourish, in a mean temperature not 
exceeding 12° — lf3°.5 Ikauraur (59° — 62°.4 Eahr). St«ms 
of palms and fossil bones of elephants are found buried 
benearh the surface of tlie earth in northern codntries, 
in positions which make it appear probable that their 
presence is not to be accounted for by their having been 
drifted thither from tlie tropics, and we are led to infer 
that in the course of the great revolutions which our 
planet has undergone, gi'eat changes of climate, and of the 
physiognomy of nature as dependent on climate, have taken 
place. 

In all parts of the globe the palm form is accom- 
panied by that of Plantains or Bananas ; the Scita- 
mineae and Musaceie of botanists, lleliconia, Amomum, 
and Strelitzia. In this form, .the stems, which are 
low, succulent, and almost herbaceous, are surmounted 
by long, silky, delicately-veined leaves of *a thin loose 
texture, and bright and beautiful verdure. Groves of 
plantains and bananas form the ornament of moist places 
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in the equatorial regions. It is on their fruits that the 
subsistence of a large part of the inhabitants of the torrid 
zone chiefly depends, and, like the farinaceous cereals of the 
north, they have followed man from the infancy of his 
civilisation ('®). The aboriginal site of this nutritious plant 
is placed by some Asiatic fables or traditions on the banks 
of the Euphrates, and by others, with more probability, 
at the foot of the Himalaya. Grecian fables named 
fields of Enna as the happy native land of tlie cereals ; and 
if in northern climes, where corn is cultivated* in immense 
unbroken fields, their monotonous aspect adds but little 
to \he beauty of the landscape, the inhabitant of the 
tropics, on the other hand, in rearing groves of plantains 
wherever he fixes his habitation, contributes to the adorn- 
ment of the earth^s surface by the extension of one of the 
most noble and beautiful forms of the vegetable world. 

The form of Malvaceae (^7) and Bombacese, represented 
by Ceiba, Cavanillesia, and the Mexican hand-tree Cheiros- 
temon, has enormously thick trunks; large, soft, woolly 
leaves, either heart-shaped or indented ; and superb flowers 
frequently of a purple or crimson hue. It is to this group 
of plants that the Baobab, or monkey bread-tree, (Adaii- 
sonia digitata), belongs,which,with a very moderate elevation, 
has a diameter of 32 English feet, and is probably the 
largest and most ancient organic monument on our planet. 
Ill Italy the Malvaccse already begin to impart to the vege- 
tation a peculiar southern character. 

The delicately pinnated foliage of the Mimosa form 
of which Acacia, Desmanthus, Gleditschia, Porleria, and 
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Tamarindus are important members, is entirely wanting in 
our temperate zone in the old continent, though found in 
the United States, where, in corresponding latitudes, vege- 
tation is more varied and more vigorous than in Europe. 
The umbrella-like arrangement of the branches, resembling 
that seen in the stone pine of Italy, is very frequent among 
the Mimosas. The deep blue of the tropic sky seen 
through their finely divided foliage has an extremely 
picturesque effect. 

The Heath form (*9) belongs more especially to the old 
world, and particularly to the African continent and islands : 
taking for our guides physiognomic character and general 
aspect, we may class under it the Epacridese and Diosmese, 
many Proteaceae, and those Australian Acacias whicTi have 
mere leaf-stalks (phyllodia) instead of leaves. This form 
has some points of similarity with that of needle trees, and 
the partial resemblance enhances the effect of the pleasing 
contrast which, when these two are placed together, is 
aflorded by the abundant bell-shaped blossoms. of the h^ths. 
Arborescent heaths, like some other African plants, extend 
to the northern shores of the Mediterranean ; they adorn 
Italy, and the cistus-covered grounds of the south of Spain. 
The declivity of the Peak of Teneriffe is the locality where 
I have seen them growing with the greatest luxuriance. In 
the countries adjoining the Baltic, and farther to the 
north, the aspect of this form of plants is unwelcome, as an- 
nouncing sterility. Our heaths. Erica (Calluna) vulgaris. 
Erica tetralix, E. camea, and E. cinerea, are social plants, 
and for centuries agricultural nations have combated their 
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advance with little success. It is remarkable that the 
extensive genus wliieh is the leading representative of tliis 
fonn appears to be almost limited to one side of our planet. 
Of the 300 known species of JCrica only one has been 
discovered across the whole extent of the New Continent, 
from Pensylvania and Labrador to Nootka and Alashka. 

The Cactus form, (^o) on the other hand, is almost exclu- 
sively American. Sometimes spherical, sometimes articulated 
or jointed, and sometimes assuming the shape of tall uprigiit 
polygonal columns resembling the pipes of an organ, this 
group presents the most striking contrast to those of Liliacea; 
and^ Bananas, It comprises some of the plants to which 
Bemardin de St. Pierre has applied the term of vegetable 
fountains in the desert.'^ In the wab*rless plains of South 
America the animals suffering from thirst seek the melon- 
cactus, a spherical plant half buried in the dry sand, and 
encased in formidable prickles, but. of which the interior 
abounds in refreshing juice. The stems of the columnar 
cactus rise to a height of 30 or 32 fecit; thcT are often 
covered with lichens, and, dividing into caiidtdabra-like 
branches, resemble, in physiognomy, some of the Euphorbias 
of Africa. 

While the above-mentioned plants flourish in deserts 
almost devoid of other vegetation, the Orcliidem enliven 
the chifts of the wildest rocks, and the trunks of tr()j)ical 
trees blackened by excess of heat. This form (to which 
the Taiiilla belongs) is distinguished by its bright green 
succulent leaves, and by its flowers of many colours and 
strange and curious shape, sometimes resembling that of 
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winged insects, and sometimes tliat of the birds winch arc 
attracted by the i)erfumc of tlie honey vessels. Such is 
their number and variety that, to mention only a limited 
district, the entire life of a painter would be too short for 
the delineation, of all tlic magnificent Orchidese which adoni 
the recesses of tlie deep valleys of the Andes of Peru. 

The Clasuarina form (^^), leafless, like almost all species 
of Cactus, consists of trees with branches resembling the 
stalks of our E(|uisetums. It is found only in the islands pf 
the Pacific and in India, but traces of the same singular 
rather than hiauiiful type arc seen in other parts of the 
world. Pliimier^ Ikjuisetiim altissimum, ForskilPs Epli^dra 
aphylla from the north of Africa, the Peruvian Colletias, 
and the Siberian ('alligonurn pallasiu, are nearly allied to the 
(-asuariiia form. 

As tlie Banana form shews the gri'ati st expansion, *o 
the greatest contraction of foliage is shewn in Casuarinas, 
and in the form of Needle trees ('^'^) (Conifera^). Pines, 
Thuias, and (’v])resscs, belong to this form, wdiieh pie- 
vails ill northern regions, and is comparatively rare within 
the tropics : in Dammara and Salisburia the leaves, though 
they may still be termed needle-shaped, are broader. In 
the colder latitudes the never-failing verdure of this form of 
trees cheers the desolate winter landscape, and tells to the 
inhabitants of those regions that when snow and ice cover 
the ground the inward life of plants, like the Promethean 
fire, is never extinct upon our planet. 

Like mosses and lichens in our latitudes, andlike Orchideee 
in the tropical zone, plants of the Pothos form clothe 



26 


PHYSIOGNOMY OP PLANTS. 


parasiticallv tbe trunks of aged and decaying forest trees : 
succulent herbact'ous stalks support large leaves, sometimes 
sagittate, sometimes either digitate or elongate, but always 
with thick veins. The flowers of the Aroidem arc cased in 
hooded spathes or sheaths, and in some of them when they 
exjxind a sensible increase of vital heat is perceived. Stem- 
less, they put forth aerial roots. Pothos, Dracoiitium, Cala- 
dium, and Arum, all belong to this form, which prevails 
chiefly in. the tropical world. On the Spanish and Italian 
shores of the Mediterranean, jVrums combine with the suc- 
culent Tussilago, the Acanthus, and Thistles whicli are almost 
arborescent, to indicate the increasing luxuritmce of southern 
vegetation. 

Next'to the last-mentioned form of which tlie Pothos and 
Arum are representatives, I place a form with which, in the 
hottest parts of South America, it is fre(iucntly associated, 
— that of the tropical twining rope-plants, or Liancs, (^s) 
which display in those regions, in Paullinias, Banistcrias, 
Bignonias, and Passifloras, the utmost vigour of vegetation. 
It is represented to us in the temjieratc latitudes by our 
twining hops, and by our grape vines. On tlie banks of 
the Orinoco the leafless branches of the Bauhinias are often 
between 40 and 50 feet long : sometimes they hang down 
perpendicularly from the high top of the Swietenia, and 
sometimes they are stretched obliquely like the cordage of a 
ship : the tiger-cats climb up and descend by them with 
wonderful agility. 

In strong contrast with the extreme flexibility andfresh light- 
coloured verdure of the climbing plants, of which we have just 
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been speaking, are the rigid self-supporting ^owth and bluish 
hue of the form of Aloes, (2®) which, instead of pliant stems 
and branches of enormous length, are either without stems 
altogether, or have'^brenchless stems. The leaves, which 
are succulent, thicjt, and fleshy, and terminate in long points, 
radiate from a centre and form a closely crowded tuft. The 
tall-stemmed aloes are not found in close clusters or thickets 
like other social or guegarious plants or trees ; they stand 
singly in arid plains, and impart thereby to the tropical 
regions in which they are found a peculiar, melancholy, and 
I would almost venture to call it, African character. Taking 
for our guidt’is resemblance in physiognomy, and influence 
on the impressio]! produced by the landscape, we place 
together under tlie head of the Aloe form, (from among, the 
Ilromeliaccse) tlic Pitcairnias, which in the chain of the 
Andes grow out of clefts in the rocks ; tlic great Pourretia 
pyramidata, (tlie Atschupalla of the elevated plains of New 
Granada) ; tluj American Aloe, (Agave); Bromelia aranas 
and n. karatas ; from among the Euphorbiaceae the rare 
species which have thick short candelabra-like divided 
stems ; from the family of Asphodelese the African Aloe 
and the Dragon tree, (Dracaena draco) ; and lastly, from 
among the Liliaceae, the tall flowering Yucca. 

If the Aloe form is characterised by an almost mournful 
repose and immobility, the form of Graminem, (^7) especially 
the physiognomy of arborescent grasses, is characterised, on 
the contrary, by an expression of cheerfulness and of airy 
grace and tremulous lightness, combined \vith lofty stature. 
Both in the East and West Indies groves of Bamboo form 
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shaded over-urching walks or avenues. The smooth polished 
and often lightly- waving and bending steins of these tropical 
grasses are taller than our alders and oaks. The form of 
Gramineie begins even in Italy, in the Arundo donax, to 
rise, from the ground, and to determine by height as well as 
mass the natural character and aspect of the country. 

The form of Ferns, (-^) as well as that of Grasses, becomes 
ennobled in the hotter jiarts of the globe. Arborescent ferns, 
when tliey reach a lieight of above 40 feet, have soiiK'thing 
of a palm-like ajipearance ; but their stems are less slender, 
shorter, and more rough and scaly than those of palms. 
Thek foliage is more delicate, of a thinner and more trans- 
lucent texture, and the minutely indented margins of the 
fronds are finely and sliarply cut. Trec^ ferns belong almost 
entirely to the tropical zone, but in that zone they seek by 
preference the more tempered heat of a niodiTate elevation 
above the level of the sea, and mountains two or three 
thousand feet high may be regarded as tluar principal seat. 
In South America the arborescent ferns are usually found 
associated with the tree which has conferred siicli la netiis 
on mankind by its fever-healing bark. Moth indicate by 
their presence the happy region wdiere reigns a soft j)erp(4ual 
spring. 

I wiU next name the form of LiliaciTous plants, 
(Amaryllis, Ixia, Gladiolus, Pancratium) with their (lag-like 
leaves and superb blossoms, of which Southern Africa is the 
principal country; also the Willow form (3^^), which is indi- 
genous in all parts of the globe, and is repres('nted in tlie 
elevated plains of Quito, (not in the shape of the leaves but 
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ill that of tlie ramification), by Scliiiius Mollc; Myrtaccae 
(Mctrosideros, Eucalyptus, Escalloniarayrtilloidcs); Melasto- 
iiiacca? (•^^), and the Laurel form {^^), 

It would be aip'^nterprisc worthy of a great artist to study 
tlic aspect and character of all these vegetable groups, not 
merely in hot -houses or in the descriptions of botanists, 
but in their native grandeur in tlie tropical zone. How 
interesting and instructive to the landscape painter would 
be a work Mdiich should present to the eye, first si'paratcly 
and then in combination and contrast, the leading forms 
which have been Iktc enumerated ! How picturesque is 
the aspect of tree-ferns spreading their delicate fronds above 
the laurel-oaks of Mexico; or groups of plantains over- 
shadowed by arborescent grasses (Guaduas and Bamboos) ! 
It is the artist’s privilege, having studied these groups, to 
analyse them; and thus in his hands the grand and beautiful 
form of nature which he would pourtray resolves itself, (if I 
may v(*nture on th(‘, expression) like the written works of 
men, into a few simple elements. 

It is under tln^ burning rays of a tropical sun that vegetation 
disphiys its most majestic forms. In the cold iiortli the bark 
of trees is covered ^Yitll lichens and mosses, whilst between 
the tropics the Cymbidium and fragrant Vanilla enliven the 
trunks of the Anacardia, and of the gigantic fig trees. 
Tlie fresh verdure of tlie Pothos leaves, and of the Dracon- 
tia, contrasts with the many-coloured flowers of the Orchidem. 
t 'limbing Jkiuliinias, Passifloras, and yellow flowering Banis- 
terias, twine round the trunks of the forest trees. Delicate 
blossoms spring from the roots of the Theobroma, and from 
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the thick and lough bark of tlie Crescentias and the 
Giistavia. In the midst of tliis profusion of flowers 

and fruits, and in the luxuriant intertwiiungs of the climbing 
plants, the naturalist often finds it difficult to discover to which 
stem the different leaves and flowers really belong. A single 
tree adorned with Paullinias, Bignonias, and Dendrobium, 
forms a group of plants wliich, if disentangled and sepa- 
rated from each other, would cover a considerable space of 
gFOund. 

In the tropics vegetation is generally of a fresher verdure, 
more luxuriant and succulent, and adorned with larger and 
more shining leaves than in our northern climates. The 

sociaT^ plants, which often impart so uniform and mono- 
tonous ^ character to European countries, are almost entirely 
absent in the Equatorial regions. Trees ’almost as lofty as 
our oaks arc adorned with flow^ers as large and as beautiful 
as our lilies. On the shady banks of the llio Magdalena in 
South America, there growls a climbing Aristolochia bearing 
flowers four feet in circumference, which the Indian boys 
draw over their heads in sport, and wear as hats or helmets. 

In the islands of the Indian Archipelago the flower of the 
Ilaffiesia is nearly three feet in diameter, and weighs above 
fourteen pounds. 

The great elevation attained in several tropical countries 
not only by single mountains but even by extensive districts, 
enables the inhabitants of the torrid zone— surrounded by 
palms, bananas, and the other beautiful forms proper to 
those latitudes — to behold also those vegetable forms which, 
demanding a cooler temperature, would seem to belong to 
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other zones. Elevation above the level of the sea gives 
this cooler temperature even in the hottest parts of the 
earth ; and Cypresses, Pines, Oaks, Berberries and Alders, 
(nearly allied to our own) cover the mountainous districts 
and elevated plains of Southern Mexico and the chain of the 
Andes at the Equator. Thus it is given to man in those 
regions to behold without quitting his native land all the 
forms of vegetation dispersed over the globe, and all the 
shining worlds which stud the heavenly vault from pole to 
pole. (37^ 

These and many other of the enjoyments which Nature 
affords are wanting to the nations of the North. Many 
constellations, and many vegetable forms, — and of the latter, 
those which are most beautiful, (palms, tree ferns, plantains, 
arborescent grasses, and the finely-divided feathery foliage 
of the Mimosas), — remain for ever unknown to them. Indi- 
vidual plants languishing in our hot-houses can give but a 
very faint idea of the majestic vegetation of the tropical zone. 
But the high cultivation of our languages, the glowing fancy 
of the poet, and tlie imitative art of the painter, open to us 
sources whence flow abundant compensations, and from 
whence our imagination can derive the living image of that 
more vigorous nature which other climes display. In the frigid 
North, in the midst of the barren heath, the solitary student 
can appropriate mentally all that has been discovered in the 
most distant regions, and can create within himself a world 
free and imperishable as the spirit by which it is conceived. 
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annotations and additions. 

(') p. 3. — " On the dhinfh</rf^t>, eight ilmteand feet 
higher 

Small singing birds, and evan butterflies, are found at sea 
at gre.it distances from tbe coast, (as I have several 
times had opportonitiea of obaeitving in the Pacific)> being 
earned there by the force of the sdnd yrhmi sto^ma come 
off the land. In the same invohintaiy maniua: inspets arc 
transported into the uppw regions of ^the atmosphere, 
16000 or 19000 feet above the. pkuns. I^e heated crust 
of the earth occasions an ascending vertical cnjcent of air, 
by a hich light bodifle are b<Mme upwards. M. Bousaingault, 
an exceltqnt chemist who, as Professor at the newly insti- 
tuted Minii^ Academy at Santa Bogota, visited the 
Gneiss Mountains of Caraeoas, in eseendipg^to the empinit 
of the ^illa witnessed, together witii hip con^panion I)bn 
Mariano de Bivero, a phenomenon , affording a remaricable 
ocular demoiutodion of thc^ &ot of n v^rtmally ascen^ii^ 
current. They saw in the middle of tiip day, abopf nOon, 
whitish shining bodies rise from tiie valley o| CaraapAs^to- 
the summit <rf whiph i* 5400 (5755 £.)yih||| 

high, and then sink dowpi tS 9 P(fEds the neighbonrhig" apa 
coast. These movements contbPi|l<^tl uninterrnptedly An 
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space of an hour, and the objects, which at first were 
Yiistaken for a flock of small birds, proved to be small 
agglomerations of straws or blades of grass. Boussiuganlt 
sent me some of the straws, which were immediately recog- 
nised by Professor Kunth for a species of Yilfa, a genus 
which, together with Agrostis, is very abundant in the 
provinces of Caraccas and Cuinana it was the Vilfa tena- 
cissima of our l^opsis Plantarum sequinoctialium Qrbis 
Novi. T. i: p. £05. Saussnre found butterflies oii,.4ipnt 
Blanc, as did Hamond in the solitudes which sutround the 
summit of the Mont Pmrdu. When Bonpland, Orlos 
Motitu&r, and mysdf, 'reached, <m the 23d of June, lfl0£, 
on the eastern dedwity o| the Chimborazo, the height of 
18096 ' (19286 E.) feet — a height at which the biiroincter 
sank to 13 inches 11-} lines (14.850 Englisli inches), ne 
saw winged insects flutterii^ around ns. We could see 
that they were Dipteras, resembling flies, but' on a sharp 
ridge of rock ((mchilla) often onfy tenr indies wide,^betwcen 
steeply descend^ masses of snow, it was impomble to 
catdi the insects. The height at which we saw them was 
notify the same at which the uncovered trachytic rook, 
petdx^ tlwmgh die etmnial snows, gave to ohr view, in 
Leddea geoj^ntphka, the last traces of v^petation. The 
inseets were flymg at a m dxmt 2850‘to^ (18225 
£. feet), or ahiritt 2600 £. ■feet higher than Mont B}anc. 
Somewhat lower down, at abhat> 2600 toima. (10626 
feet), also theiejfore within the region of perpeftatl snetw, 
Bonpland had soen.ydlow fanthaffies %ing very near thi 
gieand. According to oa$ ptesent thw Ham* 
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Tnq.1ift which live nearest to the region of perpetual snow 
are in the Swiss Alps, the Marmot which sleeps through the 
wipter, and a small field>mouse (ilypudeeus nivalis), 
described by Martins, which. on the Faulhom lays up a 
store of the roots • of phsenogamous alpine plants almost 
under the snow. (Actes de la Soci4te Helvetique, 1843, 
p. 324.j 'The beautiful Chinchilla, ol which the bright and 
sil ky luj; ja so much prised, is often supposed by £uru- 
peii^ tp. be an inhabitant of the high mountain regions of 
Chili? this, however, is an error ; the Chinchilla laniga 
(Gray) only lives in the mild temperature of the lower zone, 
and is not found farther , south than thp parallel of 
(Claudio Gay, llistoria hsica y politica de Chile, Zoologia, 
1844, p. 91.) 

While on our European Alps, Lecideas, Parmelias, and 
Umbihcurias form only a few coloured patches OQ the rocks 
wliich arc not completdy covered with snow, in the Andes, 
beautiful floweripg phsenogamous plants, fwst- described by 
us, live at elevations of thirteen to fourteen thousand feet 
(13700 to nearly 15000 ,E») W© found there woqlly 
species of Culcitinm and Espehitia (C. nif(d% C. rufesoeus, 
and C. reftexnm, £. giandiflcmii apd £. argentea), l^da 
pichinchensis, Banuncidus nulugehua, B. Gosmanuiwith red 
or orange'CQloUKdblo88oms,tiiekmaU moss^like umbeUifeious 
plant Mjrrhis andicola, and Fiagosa aictidides. Qn the 
declivity of tlm Chimboraao the. Saxifraga hohssingaulti, 
described, by Adolph Brongniart/ grows beyond the hndt.of 
perpetual snow mi loose.boiiidars of rock, a^ 14790 (15770 
£■) feet i9>ove tihelarpl of saa, not at 17000, as stated, 
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in two'estima,b]e En^ish journals. (Compare my Asie 
Centrale, T. iii. p. 262, with Hooker, Journal of Botany, 
vol. i. 1834, p. 337, and Edinburgh New Pliilosophical 
Journal, Tol, ?vii. 1884, p. 880.) The Saxifrage discovered 
by Boussingault is eratainly, up to the present time, the 
highest known phsraioganiqns plant on the surface of the'eartE 
Tlie perpebdionlar h^gtlt of the Chimborazo is, accordiim 
to my trigonoi&etrioal measurement, 3350 toises (31433 K 
feet.) (RecneH d'Observ. Astron., vol. i., Introd. p. Ixxis) 
This result is intermediate between those given by French 
and Spanish academicians. The differences depend not on 
diffsrent assumptions for refraction, but on differences 
in the reduction of the measured base lines to the level of 
the sea*. In the Andes this reduction could only be made 
by the barometer, and thus every measurement called a 
trigonometric measurement is also a barometric one, of 
whkh the result differs according to the first term in the 
formula employed. If in chains of mountains of great 
mass, such as the Andes, we insist on determining the 
greater part of the whole altitude trigonometrically, mea- 
suring from a low and distant point in the plain or nearly 
at (he level of the sea, we can only obtain veiy small miglal 
of altitude. On the other hand, not only is it difficult to 
find 8 ‘ctjnvenient base tonong mountains, ' but also evrty 
step increases the portion of the height which must be 
determined' barometrically. These difficnltiea have to he 
eUeounterep by every traveller who sdieots, among the ele- 
vated plains which surround tlie Agdes, the atalton at which 
be may %ecate his geodesmel ^Seasutepiriits. ‘Uy measure- 
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ment of the Chimborazo was made from the plain of Tapia, 
which is covered with pumice. It is situated to the w'est at 
the Bio Ghambo, and its elevation, as determined bj the 
barometer, is 1482 tois^s (9477 E. feet.) The Llanos de 
misa, and still more the plain of Sisgun, which is 1900 
toises (12150 E. feet) high, would have given ^uater 
angles of altitude ; 1 had prepared everything for making 
the measurement at the latter station whm thidc clouds 
concealed the summit of Chimborazo 
liiose wlio ^ engaged in investigations on languages 
may not be unwilling to dud here some conjectures re- 
s|)ccting the etymology of the widely celebrated naml of 
Chuuborazo. Ghimbo is the name of the Gorregimiento or 
District in which the mountain of Cliimborazo is situated. 
La Condamine (Voyage h I’Equateur, 1751, p. 184) 
deduces Ghimbo from “ chimiiani," " to pass over a river.” 
Ghimbo-ra 90 signifies, according to him, "la ndge de I’autre 
bord," because at the village of Ghimbo one crosses a stream 
in full view of the enormous snow-dad mountain. (In the 
Quichua language " chimpa” signifies the " other, or 
J^afther, side;” and chimpmti sign^es to pass or cross over 
a river, a bridge, &c.) Several natives of the provume of 
Quito have assured me that Gumborazo signifies merely 
" the snow of Ghimbo.” We &td the same termination m 
Gaigaai-i«z6. But mo appears to be a ^vincial word. 
The desuit Holgrdu, (whose excellent " Voesibulario de la 
Tiengua gehetal de todp d Peru liamada Lengwi Ql|ttidhna 
6 d^ I printed at Limp in T608, fe in my possessibn,) 
kitowe of the word "luzo.” The genuide t«wd 
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for anow is Chi the other handj my learned friend 

iProfessor Bnschm^nn remarks that in the Chinchaysuyo 
dialect (spoken north of Cnzco np to Quito and Pasto,) 
n*ju (the j i^parently gnttond) signifies snow; see the 
word in^ Jnan de I^ueiedo^s notice of Chinchaysuy^ 
words appended to Diego de Torres Eubio, Arte, y Voca- 
bulario de la Lpngna Quichua, rdmpr. en liimipP^; 
foL 288, b. For the two first syllables of thtf^^^e Of 
the mountain, and for the ville^ of Chimbo, (as chimpa 
and chjmpani suit badly on acooftt of the a), we may find 
a definite signification by'^eans of the Qnichua word 
chifl^, an expression used for a coloured thread or fringe 
(sefial de Ispa, hilo 6 boililla de colores)', — for the red ol 
the (arreboles), — and for a halo round the sun or 

moon. One may try to derive the name of 'the mountain 
directly from this word, without the intervention of the 
village or district. In any ci^, and whatever the etymology 
of Chimborazo may be, it mtist be written in Feravian 
Chimporazo, as we know that the Peruvians have no b. 

But what if the name of this giant mountain should 
have notiling in common with the language of the Incas, 
but should have descended from' a more remote antiquity P 
.^tccMurdingto the generally received tradition, it was not long 
bdAr|.ti^ arrival oil the Spmiards thatthe Inca w^uitiiua 
kngjiage was introduced into the kin^dm'Of rHhere 

the Puruay language, which has oh# etti^ly'’pmislM)1md 
jteriously prevailed. Other names of mc^frdna, pi(ddl |^4 
liimssa, and Cotopaxi, have no significatW at all m tiia 
language of the Ineas, and aib therefore eMd&ily*'^^ 
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than the introduetion^ of the wdiahip of the sun and the 
court langufige of the nde^ of Cuzco. Tp all parts of 
the world the names of mountains and rivers ate 'among 
the most ancient and most certain monuments or memorials 
of langnatf i|{ and mj tiftther Wilhelm von Humboldt has 
emplojenmp names with great sagacity in his. researches 
on the {uHpdiffuaion (jS Iberian nations. A singular and 
unexpecl^Utatemefiit has been put forward in recent yean 
(Yelasco Hi^ria de Quito> T. i. p. 185) to the effect that 
“the Incas Tupae Ynpanqui and Huayna Capac^were 
astonished to- find at their first conquest of Quito a dialect 
of the Quichua language already in use among the natives." 
Prescott, howevor, appears to regard this statement, as 
doubtful. (Hist, of the CSonquest of Peru, Yol. L p. llfi.) 

If the Pass of St. Gotbard, ^ount Athos, or the 
were placed on the summit of the Chimborazcs it would 
form an slevatipu , equal to that now ascribed to the Dba- 
walagiri in the Hinudt^ The ^cdogist who rises to more 
general views cqganeeted vith the ^interior of the earth, 
regards, not indeed the d^Mcrion, but the relative he^t 
of the rocky ridges wM^ we tqtm mountain chains, as 
a phenomenon joi so litUe that he would nc^t be 

astonished if theim sIlW^,,one day be disoovemd between 
the, Hu[ttalaya and the A)^ summits which shoi^d 
sttr|iasn tlm phawalii^ri and ^e Pjawahir as mu^ as these 
snri^a^ Jhe Chi|abomii;o. my Yues des Cordillhrea 
et Monumens des iqdigbnes de i. 

p. dlfi; ^d.iay Kotiee, on twq a%mptn to hscemi .^e 
C3dmbeMae> to ISO^'ond 1881, to da^mdi 
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lb)^|S47, 8. 176.) Tte great height to which the snow line 
on the northern side of the I^lmalaya is raised in summer, 
by tile influence (be heht returned by radiation from the 
high plains of the interior of Asia, renders those mountains, 
although situated in 29 to 80j^ degrees of htitade, as 
accessible' as the Feminn Andes within the 
Captain Gerard has attained on the Taarhigaing ah elaw^ 
as great, and perhaps (as is maintained in the Critical 
Sepearches on Philosophy and Geognqfthy) 117 English 
feet |p«atmr than that reached by me on the Chimborazo. 
Unfortunately, as I imve shewn more at large in another 
plac^ these mountain joumies beyond the limits of pw> 
petUal snow (howevor may engage (he curiosity of the 
ptdilic) ate of only very inconsidarable scientific use. 

(*) p. 4.—" The Condor, the giant of the Vulture tribe.” 

In my Becueil d’Obserrations de Zoologie et d'Anatomie 
comparOe, vol. i. pp. 26>45, 1 have given the natural 
history of the Condor, whieh, before my journey to the 
equatorial regions, had been much mim^presented. (Tlie 
name of the bird is propvly Cnntnr in tiie Inca language ; 
in Chili, in the Arattcan, Hafique ; Satcotamphus Condor 
of Dam6rii.} 1 made and had engnned a drawing of the 
head from the living bird, and of tile mo of nUturtl. '' Noct 
to the Condor, the L&mmergeier of SHritzerialrib abc^ the 
Faloo destructor of Daudin, probaldy the Eldoo liarpy^nl 
linsteus, are the largest flying bsds. 

t^ou which may be regarded as the qrdinaiy lu^t 
of the Condor begius at the height of Etna, and Coidprisrii 
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atmospheric strata &om ten to .tboDsand (^tQOt 

10600 to 19000 English) feei i^mve tfao level of the sea. 


Hamming biids^ which make sojoaoner exf^Eifrions’^as far as 
61° N. latitude on the north-west coast of America omlhe 
one handy and the Tierra del Eaego on the other, have been 
seen by Tschudi (Fauna Feruans, Qrnithol. p. 12) in 
Funaasl^h as 13700 (14600 En^Nli) feet. Thme is a 
pleasure in comparing the largest and the smallest of tiie 
feathered inhabitantsof the air. Of the Condors, the laig^ 
individuals found in the chain of the Andes round Quito 
measured, with extended wings, 14 (nearly 15 En^idi) 
feet, and the smallest 8 (8^ English) fe^. Ftmn ti)pse 
dimensions, and from the visual angle at which the bird 
often appeared vertically above our heads, we are enabled to 
infer the enormous height to which the Condor soars when 
the sky is serene. A visual angle of 4', for exanqile, gives 
a perpen^cnlar hejghtabove the eye of d876 (7380 English) 
feet. The cave (Machay) of Autisana, which is o^osite the 
mountain of Chussnlongo, and from whence we measured 
the height of the soaring bird, is 14958 (15942 English) 
feet above the surf^ at tile Padfio. This would give the 
absolute height utiwia^ hy the Condmr at folly 21834 
(2327(1 Eni^sh) foet; an elevation at which the barometer 
would hardly twch 12 Fruicb foohes, but which yet does 
not surpass thA higbast.snmmits of the Himalayu. It is a 
remarkabls ^ysiplogictd pfaenoiuenon, that the same bird, 
which cs^t ify round ip cirdes for hours in r^ons of an 
atmqspheisa so rarified, should-sotnefimes suddenly descend* 
as on thoi western declivity of the Volcano of Pichincha, to 
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tke teA^Aan, tiiipB pasmng rapidly tlirongli all gradations of 
disiate. |Fhe membranous aiiobags of the Condor, if filled 
in tibe kvec i^ioj^ of jUm atmosphere, must undergo extras 
<»diBai 7 distension at altitudes <3i more than 28000 English 
ftet. UlloQy more than a century ago, expressed his astonish- 
ment that the yultnze of the .Andes could soar in r^ons 
urhere the atmospherie pressure is less than 14 French inches, 
(Voyage de. TAmerique meridionale, T. ii. p. 2, 1752; 
Qbaewutions astronoguqaes di physiques, p. 110). It was 
thffls beUered, in analogy witii experiments under the air- 
pualj^ titat no animal could live in so low a pressure. I 
hage mys4f> as I have already notice^, ji^n the baromcrer 
sink on the Chimborazo to 18 French inches 11 '2 lines 
(1 4.850 English inches). Man, ipdeed, at such elevations, 
if wearied by muscular exertion,, finds himself in a state of 
very painful exhaustion ; but the Condor seems to perform 
tile functions of respiration with equal facility under pres- 
sures of 30 and 18 English inches. It is apparently of 
all living credures on our planet the one which can remove 
at pleasure to the greatest distance .ficom thp sur&ce of the 
earth; I say at pleasure, for rninate insects and siliceous- 
shelled in&8oria>t^ carried by the^ ascend;^ current to 
posaifafy.atOl greater elevations. The OoDdo];|>rpb{^ly fiies 
hi^^r than tiie dtitude found as aboite by .computation. I 
remember on the Cotopaxi, in the pumice pl^npf Sunignaicu, 
13578 (14470 English) feet above the sea, toJmy:^^^ tbe 
bird soaring at a height at which he appeared only as a small 
black speck- What is tbe'smallest angle ^pder whj^ fiee^ly 
illuminated objects 9 $n be discerned? ^eir fo^, (linear 
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eKtonsion) has a gr^at influence on th« min^nyn o£ tin* 
angle. The transparency of tlie monntaio atihosphwo at 
the equator is such that, in the ptorutce si Qnito, as 1 have 
elsewhere noticed, the white mantle cs Pom^o of a. horse- 
man was distiogaishfi Hith the naked eye at a horizontal 
^distance cl 84182 (89665 En^h) feet ; thoefore' under a 
visual angle of 13 seconds. It was friend Bonpland, 
whom, from the pleasant country seat of the Marques de 
Selvalegre, we saw moving albng the bee of a black precipice 
on the Volcano of Pichincha. Lightning condnetors, being 
long thin objects, are seen, as has'already been remarked by 
Arago, from the gtOatest distanees,'and mndmr tiie. smallest 
angles. 

The accounts of the habits of the Condor in the moun- 
tainous districts of Quito and Pern, given by me in a 
monograph on this powerful bird, have hem confirmed by a 
later traveller. Gay, who has explored the wh61e of Chili, and 
has described that country in an excellent work entitied 
Historia fisica y politica de Chile. The Condor, which, 
like the Lamas, Yieunas, Alpacas, and Quanaeos, does not 
extend beyond the equator into New OraiUKia, is found as 
far south' as the Straits of Magellan. In Chili, as in the 
mountain plains of Cbndors, which at other 

times live eithm* 'solitorily or in pairs,' atoemble in flocks^to 
ettack lambs and calves, or to carry off young Quaqaqos 
(Gnanaeiilos). . The ravages annually oommitted mnong the 
herds of sheep, goats, and cattie, as well as aomo^.the wild 
Vicunas, Alpacas, and Quanacos of .the Andes, are very 
oonsidar^ble. The inhalants qf Chfli assert thai^ in cap- 



44 


PHTSIOQNOtfT OP PI.AN18. 


tivity, the Gondor can sap|tort forty days^ hanger ; when 
free, his voramty is excessive, and, vulture-like, is directed 
by |Aeference to dead flesh. 

The mode of capture of Clondors in Peru by means of pali- 
sades, as deeeribed by me, is practised with equal success in 
Cluli. When the bird has gorged himself with flesh, he cannof 
rise into the afr-w^tout first running for some little distadce 
with his irings halimcpanded. A dead ox, in which decom- 
potitiou is banning to take place, is strongly fenced round, 
leaving within -the fence only a small space, in which the 
Condors attracted by the prey are crowded tegether. When 
they have gorged' themselves with food, the palisades not 
permitting them to obtain a start by runnings they become, 
as remarked above, unable to rise, and are either killed with 
dubs by the country people, or taken alive by the lasso. 
On the first declaration of the political independence of 
Chili, the Condor appeared on the coinage as the symbol of 
strength. (Claudio Qay, Historia fisica y politioa dc Chile, 
publicada bajo los auspicios del Supremo Gobiemo j' Zoologia, 
pp. 194-198.) 

Faillhdte usificil than the Condor' in the great economy of 
Nature, ih the tmnoval of putrefying aiiimal substances and 
in thus purifying the air m the neighbouriioiod of rHuman 
habitations, are the different species of'Cfallinazos, of which 
the number of individaals is much greater. In tropical 
America I have sometimes seen as many as 70 or SO aSsem- 
bled at once round a dead animal ; and I am able, as an 
eye-witness, to confirm the fret long since stated, but which 
Iffls recently been doubted by mfiithologists, of the whole 
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assembly of these birds in such cases taking flight on the 
appearance of a single king-vulture, who ^ yet is no larger 
than the Gallinazos. No combat ever takes place; but; the 
Gallinazos {tlie two ia^ies pf which, Cathartes urubu and 
C. aura, have been x^ftifoimded with each other by an un- 
fortunately fluctuating nomendature) appear to be terrified 
by the sudden appearance and courageous demeanour of 
the richly coloured Sarcoramphus papa. As the ancient 
Egyptians protected the bird which rendered them similar 
services towards the purification of their atmosphere, so in 
Peru the careless or wanton . kUling of the Gallinazos is 
punished witlr*afinc, wdiich in some towns amounts, accord- 
ing to Gay, to 300 piastres for each bird. It is a remarkable 
circumstance, stated so long ago as by Don Felix dc Azara, 
that these species of vultures, if taken youiig and reared, 
will so accustom themselves to the person who feeds them^ 
that tliey wiU follow him on a journey for many miles, flying 
after the waggon in wdiich he travels over the Pampas. 

(3) p. 'their rotating bodies 

Fontana, in his excellent work " Uber das Vipemgift,"’ 
Bd. i. S; 6% relates' that he succeeded, in the course .of two 
hours, by mii^BS of a drop of water, in bringing' to life a 
rotifers which had I«U for two years and a half idijed>Up< 
and motiotdess. On the action and effect of water^ seo my 

Versufehe fiber die gereizte Muskel-und Nervcnfaser,-^ Bd. 
ii. 8. 250.^ 

What has been called the revivification of Eotife|p, since 
observations have been more exact and have had to undereo 
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stiicter criticism, has boen the ‘subject of much animated 
discussion. Baker affirmed that he had resuscitated^ in 
1.771, paste-eels which Needham had given him in 1744! 
Franz Bauer saw his Vibrio tritici^ which had been dried up 
for four years,; move again on being moistened,^. An ex- 
tremely careful and experienced observer, Doydre, in his 
Memoire sur leaTardigrades, et sur Icur propriete dereyenir 
a la vie (1842), draws from his own fine experiments the 
following conclusions: — Ilotiferac come to life, /. e. pass 
from a motionless state to a state of motion, af*ter having 
been exposed to tem}>eratures of 19°.2 Ileaumnr below, and 
3(5^ Seaumur above, the freezing point ; i. e. from 1 1*^.3 to 
113^.0 Fah. They preserve the capability of apparent 
revivification> in dry sand, up to 66®, 4 B. (158®,9 Fah,) ; 
but they lose it, and cannot be excited afresh, if heated in 
iHoist mnd to 44® only (131®.0 Fah.) Doyere, p, 119. 
The possibility of revivification or reanimatioii is not pre- 
vented by their being placed for twenty-eight days in baro- 
meter tubes in vacuo, or even by the application of chloride 
of lime or sulphuric acid (pp. 13^-133). Doy^re has 
also seen the jotiferm come to life again very slovyly after 
being dried without sand (dess6ch68 a nu), which Spallan- 
zani had denied (pp. 117 and 129). ^^Toate dessiccation 
faite a la temperature ordinaire pourroit souffrir des objec- 
tions auxquelles Femploi da vide sec n^eut peut-ctre pas 
Gompldtement repondu: mais en yo^t Jies Tardigrades 
p6rir irr^vocablement & une temperature de 44^, si leurs 
tissus npnt p6n6tres d^eau, tandis que dess6ch6s ils sup- 
jlprtent sans perir une ohaleur au^on ; i)cat Avaluer a 96^ 
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Eeaumur; oil doit fetre dispos6 a admettre que la revivifica- 
tion n'a dans Tanimal d^autre condition que Tint^^rite de 
composition et de connexions organiques." In the Same 
way, in the vegetable kingdom, tlie sporules of Ciyptogamim, 
which Kunth comparca to the propagation of certain ph®- 
nogamou's plants by buds (buibillse), retain their germinat- 
ing power in the highest temperatures. According to the 
most teeH^t; experiments of Payen, the sporules of a minute 
fungus (Oidium aurantiacum), which Covers the crumb of 
bread with a reddish featjiery coating, do not lose their 
power of germination by being exposed for half an hour in 
closed tubes to a temperature of from 67*^ to 78® Eeaumur 
(182®.75 to 207®.5 Fah.), before being strewed on firesh 
perfectly unspoilt dough. May not the newly discovered 
mona4 (Monas prodigiosa), which causes blood-like spots on 
mealy substances, have been mingled with this fungus ? * 

Ehrenberg, in his great work on Infusoria (S. 492-496), 
has given the most comjplete history of all the investiga- 
tions wliifch Mw taken j^e on what is called the revivifi- 
cation o^Botifer®. He believes that, in spite of all the 
means of desiccation employed, the organization-fluid still 
remain's in the appaiteffly deacl animal. He contests the 
hypothesis of ^Matent life/^ death, he says, is not ^^life 
latent, but the want of life." 

We have evidence of the diminution, if not of the entire 
disappearance or suspension of organic functions, in 
hybernatiofa Ur winter sleep bothr of warm and cold-btooded 
animals, in the ‘dormice, marmots, sand martins (Hirundo 
riparia) accordifig to Guvim^ animal, 1829, T. i p. 
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396), frogs and toads. Progs, awdtened from wkiter-slcep 
by warmth, can support an eight times^ longer stay under 
water without being drowned, than frogs in the breeding 
season. It would seem as if the functions ci the longs in 
respiration, for some time after tlieir excitability had been 
suspended, required a less degree of activity. Th^ circoin- 
stance of the ^nd-martin sometimes burying itself in a 
morass is a phenomenon which, m bile it seems not to a^dinit 
of doubt, is the more surprising, as in birds respiration is 
so extremely energetic, that, ^according to Lavoisier’s 
experiments, two small sparrows, in their ordinary state, 
deaomposed, in the same space of time, as much 
spheric air as a porpoise. (Lavoisier, M^moires de C^mie, 
T. i. p: 119.) The wintar-sleep of the swallow in qiaestion 
(the Hirundo riparia) is, not supposed to belong to^ the 
qntire species^ but only to have been observed in some indi- 
viduals. (Milne Edwards, Elemejja de Zoologie, 1834, p. 
543.) 

As in the cold zone the deprividiion of capsiies some 
animals to fall into winter-sleep, so the hot tropteal ooon- 
tries afford an analogous phsenoiQenon, which has not been 
sufficiently attended to, and* to wfaioh I have applied the 
name of summer-sleep. (Relation historique, T. ii. pp. 10& 
and 626.) Drought and continuous high temperatures act 
like the cold of winter in diminishing excitability. In Mada- 
gascar, (which, \\ith the exception of a very small portion at 
its southern extremity, is entirely within the tropical zone,) 
as Brnguiere had before observed^ the heigehog-liko Teii- 
rccs (Centeiiea, llhger), one species wlddh (C. ecaudatus 



ANNOTATIONS AND ADDITIONS. 


49 


has been introduced into the Isle of France, sleep during 
great heat. Desjardins makes, it is true, the objection tliat 
the time of their slumber is the wii^tcr season of the southern 
hemisphere ; but in a country in which the mean tcmj)cra- 
turc of the coldest month is 3® Eeaumur .(6°.75 Fah.) above 
that of the liottest month in Paris, this circumstance cannot 
change the three months^ summer-sleep^' of the Tenrcc in 
Madagascar and at Port Louis, into what we understand by 
a wiiitcr-sleej), or state of hybernation. 

In the hot and dry season, the crocodile in the Llanos of 
Venezuela, the land and water tortoises of the Orinoco, the 
huge boa, and several smaller kinds of serpents, become 
torpid and motionless, and lie incrusted in the indurated 
soil. The missionary Gili relates that the natives, in seek- 
ing for the slumbering Tcrckai (land tortoises), which they 
find lying at a depth of sixteen or se\ enteen inches in dried 
mud, arc sometimes bitten by serpents which become sud- 
denly aroused, and which had buried themselves at the same 
time as the tortoise. An excellent observer. Dr. Peters, 
who has just returned from the East Coast of Africa, writes 
thus to me on the subject : — During my short stay at 
Madagascar I could obtain no certain information respecting 
the Tenrcc; but, on the other hand, I know that in the 
East of Africa, where 1 lived for several years, difierent 
kinds of tortoises (Pentonyx and Trionchydias) pass months 
during the dry season of this tropical country inclosed in the 
dry liard eartli, and without food. The Lej)idosircn also, 
in jdaces where the swamps are dried up, remains coUed up 

VOL. II. E 
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and motionless, encased in indurated earth, from May to 
December.^^ 

Thus we find an annual enfeeblement of certain vital 
functions in many and very dilferent classes of animals, and, 
what is parlicularly striking, without the same plieiioinena 
being presented by other living creatures nearly allied to 
them, arid belonging to the same family. Tlip northern 
glutton (Gulo), though allied to the badger (Melcs), does 
not like him sleep during the winter ; whereas, according 
to Cuvier’s remark, a Myoxus (dormouse) of Senegal 
(Myoxus coupeii), which could never have known winter- 
slc(!p in his tropical home, being brought to Europe fell 
asleep the first year on the setting in of winter.” This tor- 
pidity or enfeeblement of the vital functions and vital acti- 
\ity passes through several gradations, according as it 
extends to the processes of nutrition, respiration, and mus- 
cular motion, or to depression of the activity of the brain 
and nervous system. The winter-sleep of the solitary bears 
and of the badger is not accompanied by any rigidity, and 
liCTice the reawakening of these animals is so easy, and, as 
w’as often related to me in Siberia, so dangerous to the 
hunters and country people. The first recognition of the 
gradation and connection of these phenomena leads us up 
to what has been called the vita minima” of the micro- 
s( cjpic organisms, which, occasionally with green ovaries and 
undergoing the proces.«» of spontaneous division, fall from the 
clouds in the Atlantic sand-rain. The apparent revivifica- 
tion of rotifera', as well as of the siliccous-shelled infusoria, 
is only the rcne\val of long-enfeebled vital functions, — 
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a state of vitality which was never entirely extinct, and 
which is fanned into a fresh flame, or excited anew, by the 
appropriate stimulus. Physiological phenomena can only 
he comprehended by being traced throughout the entire 
series of analogous modifications. 

(^) p. 5.—^^ Winged insects 

Pormerly the ferijilization of flowers in which the sexes 
are separated was ascribed principally to the action of the 
wind : it has been shown by Kolreuter, and with great in- 
genuity by Sprengcl, that bees, wasps, and a host of smaller 
winged insects, are the chief agents. I say the chief ageiTts, 
because to assert that no fertilization is, possible without the 
intervention of these little animals appears to me nof to be 
in conformity with nature, as indeed has been shown in 
detail by Willdenow. , (Grundriss der Kriiuterkunde, 4te 
Aull., Perl. 1805, S. 405-412.) On the other hand, 
Dicliogamy, coloured spots or marks indicating honey- 
vessels (maculae iudicantes), and fertilization by insects, are, 
111 much tlie greater number of cases, inseparably associated. 
(Comjiare Auguste de St. Hilaire, Lemons dc Botaniqne, 
1840, p. 565-571.) 

The statement which has been often repeated since 
Spallanzani, that the dioecious common hemp (Cannabis 
sativa) yields perfect seeds without the neighbouriiood of 
pollen-bearing vessels, has been refuted by later experiments. 

hen seeds have been obtained, anthers in a rudimentary 
state, capable of furnishing some grains of fertilizing dust, 
have been discovered near the ovarium. Such hermaphro- 
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ditism is frequent in the entire family of Urticca), but a 
peculiar and still unexplained plienomenon has been presented 
in the forciiig-liouses at Kew % a small New Holland shrub, 
tlic Cmlebogyne of Sinitli. • Tin's plisenogamous jdant pro- 
duces in England perfect seeds without trace of male organs, 
or the hybridising introduction of the pollen of other species. 
All ingenious botanist, Adrien de Jussieu, in his ^^Cours 
Elementaire de Botaniqne,^^ 1840, p. 483, expresses liiinself 
on the subject as follows : — Un genre dHiuphorbiacees (?) 
assez nouvellement decrit inais cultive depuis plusieurs 
amices dans les serres d^i^nglcterre, le Coelebogync, y a plu- 
sietirs fois fructifie, et ses graines etaient evidemtnent par- 
faites, puisque non seulcinent on y a observe un einbryon 
bien c6nstitue, mais qu^en le semant cet embryon s"est deve- 
loppe en une plante semblable. Or les flours sont dio'iques; 
on ne connait et nc poss^de pas (qn Anglcterre) de pieds 
males, et les rcchcrchcs les plus minuticuses, faites par les 
meilleurs observateurs, n'ont pu jusqu^ici faire dccouvrir la 
moindre trace d’antheres ou sculemcnt de pollen. L^embryon 
ne venait done pas dc ce pollen, qiii manque entieremeut ; il 
a du se former do toute piece dans Tovulc.'^ 

In order to obtain a fresli confirmation or elucidation of 
this liiglily important and isolated phciiomcnon, I addressed 
myself not long since to my young friend Dr. Joseph Hooker, 
who, after making tlic Antarctic voyage with Sir James 
lioss, lias now joined the great Thibeto-Himalayan (ixpeditioii. 
Dr. Hooker wrote to me in reply, on his arrival at Alexandria 
near the end of December 1847, before embarking at Suez; 
^H>ar O' -^me my father at Kew as well 
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as ill tlie Gardens of the Ilortieultural Society. It ripens its 
seeds regularly : I have examined it repeatedly very closely 
and carefully, and have never been able to discover a 
p’enetraiioTi of pollen-tubes either in the style or ova- 
rium. In my herbarium the male^ blossoms are in small 
catkins,” the specimens being native ones from Australia. 

(s) p. 7. — Shine like stars 

Tlie luminosity of the ocean is one of those superb natural 
phenomena which continue to excite our admiration even 
when we have seen them recur every night for months. The 
sea is phosphorescent in every zone ; but those who have not 
witnessed the phenomenon within the tropics, and especially 
in the Pacific, have only an imperfect idea of the grgtnd and 
majestic spectacle which it affords. When a man-of-war, im- 
pelled by a fresh breeze, cuts the foaming waves, the voyager 
standing at the ship’s side feels as if he could never be satis- 
fied w itli gazing on the spectacle which presents itself to his 
view. Every time that in the rolling of the vessel her side 
emerges from the w ater, blue or reddish streams of light 
appear to dart upwards like flashes of lightning from her keel. 
Nor can I describe the splendour of the appearance presented 
on a dark night in the tropic seas by the sports of a troop 
of porpoises. As they cut through the foaming waves, fol- 
lowing each other in long winding lines, one sees their mazy 
track marked by intense and sparkling light. In the Gulf 
of Cariaco, between Cumana and the Peninsula of Maniquarez, 
I have stood for hours enjoying this spectacle, 

Le Gentil and the elder Porster attributed the flashing to 
the electric friction excited by the ship in moving through 
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the water, but the present state of our knowledge does not 
permit us to receive this as a valid explanaCion. (Joh. Eeinh. 
Forster's Bcmerkuiigen auf scjner Eeise urn die Welt, 1783, 
»S. 57 ; Le Gentil, Voyage dans Jes Mers de Tlnde, 1779, 
T. i. p. 685-698.) 

Perhaps there are few natural subjects of observation w hich 
have been so long and so much debated as the luminosity of 
the waters of the sea. What w'e know with certainty on the 
subject may be reduced to the following simple facts. There 
are several luminous animals w^hich, when alive, give out 
at pleasure a faint phosphoric light : this light is, in most 
instances, rather bluish, as in Nereis noctiluca. Medusa 
pelagica var. ft (ForsklU, Fauna yEgyptiaco-arabica, s. Dc- 
scriptiones animalium quae in itinere orientali observavit, 
1775, p. 109), and in the Monophora noctiluca, dis- 
covered in Baudin's expedition, (Bory do St.-Vincent, 
Voyage dans les lies des Mers d'Afrique, 1801, T. i. 
p, 107, pi. vi.) The luminous appearance of the sea is 
due partly to living animals, such as arc spoken of above, 
and partly to organic fibres and membranes derived from the 
destruction of tliesc living torch-bearers. The first of these 
causes is undoubtedly the most usual and most extensive. 
In proportion as travellers engaged in the investigation of 
natural phenomena have become more zealous in their 
researches,^ and more experienced in the use of excellent 
microscopes, we have seen in our zoological systems the 
groups of MoUusca and Infusoria, which become luminous 
either at pleasure or wdicn excited by external siiniulus, in- 
crease more and more. 

The luminosity of the sea, so far as it is produced by 
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living orguiiic beings, is principally due, in tlie class of Zoo- 
phytes, to the Acalephae (tho families of ^ledusa and Cyanea), 
to some Mollusca, and to 9 , countless host of Infusoria. 
Among the small Acah^plim, the Mammaria scintillans oflers 
the beautiful spectacle of, as it were, the starry firmament 
reflected by the surface of the sea. This little creature, when 
full grewn, hardly equals in size the head of a pin. Michaclis, 
at Kid, Avas the first to show that there are luminous sili- 
ceous-sliclled infusoria : he observed the flashing light of the 
Peridinium (a ciliated animalcule), of the cuirassed Monad 
the Proroccntruin micans, and of a rotifera to which ho gave 
the name of Syuchata baltica. (Michaclis liber das Leuch- 
ten der Ostscc bei Kiel, 1S30, S. 17.) The same Syuchata 
baltica was subsequently discovered l)y Focke in the Lagunes 
of Venice. My distinguished friend and Siberian travelling 
companion, Ehrcnbcrg, has succeeded in keeping luminous 
infusoria from the Baltic alive for almost two months in 
Berlin. He shewed them to me in 183^ with a microscope 
in a drop of sea-water: placed in the dark I saw their 
flashes of light. The largest of these little infusoria were 
l- 8 rii, and the smallest from l-48th to l-9Gth of a Paris 
line in length (a Paris line is about nine-hundredths of an 
English inch) ; after they were exhausted, and had ceased to 
send forth sparkles of light, the flashing was renewed on 
tlieir being stimulated by the addition of acids or of a little 
alcohol to the sea-water. 

By repeatedly filtering water taken up fresh from the sea, 
Ehrenberg succeeded in obtaining a fluid in wdiich a greater 
number of these luminous creatures were concentrated. 
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^Abhandluiigon dor Akad. dor AViss. :iii Berlin ans d('m 
J. 1833, S. 307 ; 1831,8.537-575; 1 838, 8. 15 and 258.) 
This acute observer has found in the organs of the Bhoio- 
caris, which emits Hashes of light either at pleasure or when 
irritated or stimulated, a cellular structure with large cells 
and gelatinous interior resembling tlie electric organs of tlu; 
Gymnotus and the Torpedo. ^^When the Photocaiis is 
irritated, one sees in each cirrus a kindling and flickering of 
separate sparks, which gradually increase in intensity until 
the whole cirrus is illuminated; until at last the living fire 
runs also over the back of the small Nereis-like animal, so 
that it appears in the microscope like a thread of sulphur 
burning with a greenish-yellow light. It is a circumstance 
very deserving of attention, that in the Oceania (Thaiimantias) 
hemisphaerica the number and situation of tlu^ sparks corre- 
spond exactly with the tliickcned base of the larger cirri or 
organs whicli alternate with them. The exhibition of this 
wreath of fire is a vital act, and the whole devcloj)mcnt of 
light is an organic vital process which in the Infusoria shows 
itself as an instantaneous spark of light, and is repeated after 
short intervals of rcposc.^^ (Ehrenbcrg fiber das Leuchten 
des Meeres, 1830, 8. 110, 158, 160, and 163.) 

According to these suppositions, the luminous^ creatures 
of the ocean show the existence of a magneto-electric light- 
evolving process in other classes of animals than fishes, 
insects, Mollusca, and Acalephae. Is the secretion of the 
luminous fluid which is effused in some luminous creatures, 
and which continues to shine for some time ivithout a7iy 
J'arther influence of the living animal (for example, in 
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LaTni)yri(les and Elaterides, in the German and Italian glow- 
worms^ and in the South American Cucuyo which lives on 
the sugar-cane), only a consequence of the first electric dis- 
charge, or is it simply dependent on chemical mixture? 
The shining of insects surrounded by air has doubtless other 
pliysiological causes than those which occasion the luminosity 
ol' inliabitants of the water, fishes, Medusae, and Infusoria. 
Tlie small Infusoria of the ocean, being surrounded by strata 
of salt water which is a good conducting fluid, must, be 
capable of an enormous electric tension of their light-flasliing 
organs to enable them to shine so intensely in the water. 
They strike like Torpedos, Gymnoti, and the Tremola of the 
Nile, through the stratum of water ; while electric fishes, in 
connexion with the galvanic circuit, decompose water and 
impart magnetism to steel bars, as I showed more than half 
a century ago (Versuche fiber die gcreizte Muskel- und 
Nervenfaser, Bd. i. S. 438-441, and see also Obs. de Zoo- 
logie et d^Anatomie comparce, vol. i. p. 84) ; and as John 
Davy has since confirmed (Phil. Trans, for 1834, Part ii, p. 
545-547), do not pass a flash tluough the smallest inter- 
vening stratum. 

The considerations which have been developed make it 
probable that it is one and the same process which operates 
in the smallest living organic creatures, so minute that 
they are not perceived by the naked eye, — in the com- 
bats of the serpent-like gymnoti, — in flashing luminous 
infusoria which raise the phosphorescence of the sea to 
such a degree of brilliancy; — as well as in the thunder- 
cloud, and in the aurorab terrestrial, or polar light (silent . 
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magnetic lightnings), which, as the result of an increased 
tension in the interior of the globe, are announced 
for hours beforehand by the suddenly altered jnovenvpnts 
of the magnetic needle. (See my letter to tlie Editor of 
the Amialeu der Physik nnd Chemie, Bd. xxxvii. 1830, S. 
242-244). 

Sometimes one cannot even with high magnifying powers 
discern any animalcules in the luminous water ; and yet, 
wliqnever the wave strikes and breaks in foam against a 
hard body, a light is seen to flash. In sucli case tlie cause 
of the phenomenon probably consists in tlie decaying 
aniiival fibres, wliicli are^ disseminated in immense abun- 
dance throughout the body of water. If this luminous 
water ia filtered through fine Jind closely woven cloths, 
these little fibres and membranes are se])arate(l in the si i ape 
of shining points. When we bathed at Cumana in the whalers 
of the Gulf of Cariaco, and afterw ards lingered awliile on 
the solitary beach in the mild evening air without our clothes, 
parts of our bodies continued luminous from the sinning 
organic particles which had adhered to the skin, and the 
light only became extinct at the end of some minutes. 
Considering the enormous quantity of aninval life in all 
tropical seas, it is, perhaps, not surprising that the sea 
water should be luminous, even where no visible organic 
particles can be detached from it. Prom the almost infinite 
subdivision of the masses of dead Dagysm and Medusui, the 
sea may perhaps be looked on as a gelatinous fluid, which 
as such is luminous, distasteful to, and undrinkable by man, 
^and capable of affording* nourishment to many fish. If 
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one rubs a board with*part of a Medusa hysocella, the part 
so rubbed regains its luminosity on friction with a dry 
linger. On my passage to South America I sometimes 
])laccd a Medusa on a tin plate. When I struck another 
metallic substance against the plated the slightest vibrations 
of tlic tin were sufficient to* cause the lightr Wliat is the 
manner in whicli in this case the blow and the vibrations 
act? Is the temperature momentarily augmented ? Are new 
surfaces exposed ? or does the blow press out a Ihiid, such 
as phosphuretted hydrogen, which may burn on coming into 
contact with the oxygen of the atmosphere or of the air 
lield in solution by the sea-water. This Hght-ex«?iting 
inlluence of a shock or blow is particularly remarkable in a 
"cross sea/^ i, e. when waves coming from opposite directions 
meet and clash. 

I lia\'e seen the sea within the tropics appear luminous 
in the most different states of weather ; but the light was 
most brilliant wlien a storm was near, or with a sultry atmos- 
phere and a vaporous thickly-clouded sky. Heat and cold 
appear to have little influence on the phenomenon, for on the 
Banks of Newfoundland the phosphorescence is often very 
bright during the coldest winter w^eather. Sometimes 
under apparently similar external circumstances tlie sea will 
be highly luminous one night and Hot at all so tlie following 
night. Does the atmosphere influence the disengagement 
of light, or do all these differences depend on the accideitt 
of the observer sailing through a part of the sea more 
or less abundantly impregnated with gelatinous animal 
substances Perhaps it is only in certain states of the 
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atmosplierc that the light-evolving aiilmalculcX come in large 
numbers to the surface of the sea. It has been asked why 
the fresh water of our marshes, which is iilled with polypi, 
is never seen to become luminous. Both in animals and 
plants, a particular mixture of organic particles appears to 
be required in order to favour the production of light. 
Willow- wood is oftener found to be luminous than oak-wood. 
In England experiments have succeeded in making salt- 
wate shine by pouring into it the liquor from pickled 
herrings. It is easy to shew by galvanic experiments that 
in hving animals the evolution of light depends on an irri- 
tatioir of the nerves. I have seen an Elater noctilucus 
which was dying emit strong flashes of light when I touched 
the ganglion of his fore leg with zinc and silver. Medusae 
sometimes shew increased brightness at the moment of 
completing the galvanic circuit. (Humboldt, Kelat. Hist. 
T. i. p, 79 and 533.) 

Eespecting the wonderful development of mass and power 
of increase in infusoria, see Ehrenberg, Infus. S. xiii. 291 
and 512. He observes that the galaxy of the minutest 
organisms passes through the genera of Vibrio and Bac- 
terium and that of .Monas, (in the latter they are often 
only ^VcTo of a line,) S. xix. and 244. 

(®) p, 7 . — Which inhabits the large pulmonary cells of 
the rattlesnake of the tropics^ 

This animal, which I formerly called an Echinorhynchus 
or even a Porocephalus, appears on closer investigation, and 
according to the better founded judgment of Kudolphi, to 
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belong to the division of the Pentastomes. (Rudolphi, 
Eiitozoorum Synopsis, p. 124 and 434.) ■ It inhabits the 
ventral cavities and wide-celled lungs of a species of Cro- 
talus which lives in Cumana, sometimes in the interior of 
Jiouscs, wliere it pursues the mice. Ascaris lumbrici 
(Gdzen's EiiigeVeidewurmer, Tab. iv. Pig. 10,) lives 
under the skin of the common earthworm, and is the 
smallest of all the species of Ascaris. Lcucophra nodulata, 
Glciclieii^s pearl-animalcule, has been observed by X)tto 
Priodricli Muller in the interior of the reddish Nais litto- 
ralis. (Muller, Zoologia danica, Fasc. II. Tab. Ixxx. a — e.) 
Probably tliese microscopic animals are again inhibited 
by others. All are surrounded by air poor in oxygen and 
variously mixed with hydrogen and carbonic acid. •Whether 
any animal can live in pure nitrorjen is very doubtful. It 
might formerly have been believed . to bo the ca^ with 
I’ischcPs Cistidicola farionis, because according to Fourcroy^s 
(ixperimcnls the swimming bladders of fish appeared to 
contain an air entirely deprived of oxygen. Firman^s 
ex])(Ticncc and my own shew, however, that fresh-water 
lishes never contain pure nitrogen in their swimming 
bladders. (Humboldt ct Provencal, sur la respiration des 
Poissons, in the Eecucil crObserv. de Zoologic, VoJ. ii. p. 
194-21 G.) Ill sea-flsli as much as 0'80 of oxygen has 
been found, and according to Biot the purity of the air 
would appear to dej)cnd on the depth nt which the fish live. 
(Memoircs dc Physique et do Clumie do la Socicte d" Arcueil, 
T. i. 1807, p. 252-281.) 
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(7) p, S . — Tfie collected labours of united Lithophytesf 

Tollowiiig Linnscus and Ellis, the calcareous zoophytes^ — 
among which Madrepores^ Meandrinm, Astrem, and Pocillo- 
pora% especially^ produce wall-likc coral-reefs,— arc inhabited 
by living creatures which were long belicvecl to be allied to 
tlie Aneroids belonging to Cuvier^s Aniielidic. The anatomy 
of these gelatinous little creatures lias been elucidated by 
the ingenious and extensive researches of Cavolini, Savigny, 
and Ehrenberg. We have learnt that in order to under- 
stand the entire organization of what are called tlie rock- 
buildraig coral animals, the scallblding which survives them, 
i. e.y the layers of lime, which in the form of thin delicate 
plates orlaraelhe are elaborated by vital fund ions, must not 
be regarded as something extraneous to the soft membranes 
of thcdbod-receiving animal. 

Besides the more extended knowledge of the wonderful 

.1 ® 

formation of the animated coral slocks, there have been 
gradually established more accurate views respecting the 
iniluence exercised by corals on other deiiartments of 
Nature, — on the elevation of groups of low islands above 
tho level of the sea, — on the migrations of land-plants and 
the successive extension of the domains of particular Eloras, — 
and, lastly, in some parts of the ocean, on the diffusion of 
races of men, and the spread of particular languages. 

As minute organic creatures living in society, corals do 
indeed perform an important part in the general economy 
of Nature, although they do not, as was begun to be believed 
at the time of Cookes voyages, enlarge continents and build 
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up islands from fathomless depths of the ocean. They 
excite the liveliest interest, whether considered as subjects of 
pliysiology and of the study of the gradation of animal forms, 
or whether they are regarded in reference to their influent 
on tlie geogniphy of ])lants and on the geological relations 
of the crust of the Earth. According to the great views of 
Leopold von Bucli, tlie whole formation of the Jura consists 
of large raised coral-banks of the ancient world surround- 
ing tlie ancient mountain chains at a certain distance.^^ • 

Li Ehrenberg's Classitication, (Abhaiidlungen der Akad. 
der Wiss. zu Jicrlin aus dem, J. 1832, S. 39f3-432) Coral- 
animals, (often imjiroperly called, in English works, Ooral- 
iiisects) are divided into two great classes : tlie single- 
mouthed Aiithozoa, which are either free or capable of 
detaching themselves, being the animal-corals, Zoocorallia ; 
and those in which the attachment is permanent and plant- 
like, being the Phyto-corals. To the first order, the 
Z(K)corallia, belong the Hydras dr Arm-polypi of Trembley, 
the Actiiiioc decked with beautiful colours, and the musliroom- 
airals ; to the second order or Phyto-corals belong the 
Madrepores, the Astraeids, and the Ocellinse. The Polypi 
of the sefond order are those which, by the cellular wave- 
defying ramparts which they construct, %re the principal 
subject of the present note. These ramparts consist of an 
aggregate of coral trunks, which> however, do not instantly 
lase their common vitality as does a forest tree when cut 
down. 

Every coral-trunk is a whole which has arisen by a*forma- 
tion of buds taking place according to certain laws, the 
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parts of which the whole consists forming a number of 
organically distinct individuals. In the group of Phyto- 
corals these individuals cannot detach themselves at pleasure, 
but remain united with each other by thin platies of carbonate 
of lime. It is not, therefore, by any means the case that 
each trunk of coral has a central point of common vitality or 
life, (iSee Ehrenberg^s Memoir above referred to, S. 419.) 
The propagation of coral-animals takes place, in tlie one 
order, by eggs or by spontaneous division ; and in the other 
order, by the formation of buds. It is the latter mod(j of 
propagation which, in the development of individuals, is the 
most rich in variety of form. 

Coral-reefs, (according to the definition of Dioscorides, 
sea-i)larits, a forest of stone-trees, Lithodendra), are of tliree 
kinds ; — coast reefs, called by the English shore or fring- 
ing reefs, which are immediately connected witli tlie coasts 
of continents or islands, as almost all the coral banks of 
the Red Sea seen during an eighteen months^ examination 
by Ehrenberg and Ilernprich; — ^‘barrier-reefs,'’ “encir- 
cling-reefs,^^ as the great Australian barrier-red on the 
north-east coast of New Holland, extending 
to the dreaded Torres Strait; and as tlu 
surrounding th# islands of Vanikoro (between the Santa 
Cruz group and the New Hebrides) and Poupyncte (one 
of the Carolinas; — and lastly, coral banks enclosing 
lagoons, forming “ Atolls^^ or “ Lagoon-islands.^^ This 
liighly natural division and nomenclature have been in- 
troduded by Charles Darwin, and are intimately con- 
nected with the explanation which that ingenious and 
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excellent investigator of nature has given of the gradual 
])ro(luction of theso wonderful forms. As on the one 
hand Cavolini, Ehreiiberg, aud Savigny have perfected the 
scientific anatomical knowledge of the organisation of coral- 
animals, so on the other hand the geographical and geo- 
logical relations of coraLdslands have been investigated and 
elucidated, first by lleinhold and George Eorster in Cookes 
Second Voyage, and subsequently, after a long interval, by 
Cliamisso, Peron, Qiioy and Gaimard,' Flinders, Liitke, 
Beechey, Darwin, d’Urville, and Lottin. 

The coral-animals and their stony cellular structures or 
scaffolding belong principally to the warm tropical seas, and 
the reefs are found mote frequently in the Southern than in 
the Northern Hemisphere. The Atolls or Lagoon Islands are 
crowded together in what has been called the Coral-Sea, off 
the norih-east coast of New Holland, including New Cale- 
donia, the Salomon’s Islands, and the Louisiadc Archipe- 
lago ; in the group of the Low islands (Low Archipelago), 
eighty in number ; in the Fidji, Ellice, and Gilbert groups ; 
and in the Indian Ocean, on the north-east of Madagascar, 
under the name of the Atoll group of Saya de Malha. 

The great Chagos bank, of which the structure and rocks 
of dead coral have been thoroughly examined by Captain 
Moresby and by Powell, is so much the more interesting, 
because we may regard it as a continuation of the more 
northerly Laccadives and Maldives. I have already called 
attention elsewhere (Asie Centrale, T. i. p. to the 

iniportaiice of the succession of these Atolls, running exactly 
in the direction of a mendiau and continued as far as 7 ^ 

VOL. IT. F 
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south latitude^ to the general system of mountains and 
the configuration of the earth’s surface in Central Asia. 
They form a kind of continuation to the great rampart-like 
mountain elevations of the Ghauts and the more northern 
chain of Bolor, to which correspond in the trans-Gangetic 
Peninsula the North and South Chains wliich arc intersected 
near the great bend of the Thibetian Tzang-bo River by 
several transverse mountain systems running east and 
west. In this eastern peninsula are situated the chains of 
Cochin China, Siam, and Mahieca which are parallel with 
each other, as well as those of Ava and Arracan which 
allj after courses of unequal length, terminate in the Gulfs 
or Bays of Siam, Martaban, and •Bengal. The Bay of 
BengjJl appears like an arrested attemj)t of nature to form 
an inland sea. .A deep invasion of the ocean, between the 
simple W'estern system of the Ghauts, and the eastern very 
complex trans-Gangetic i^stem of mountains, has sw^allowed 
up a large portion of the low lands on the eastern side, but 
met with an obstacle more difficult to overcome in the 
existence of the extensive high plateau of Mysore. 

Such an invasion of the ocean has occasioned two almost 
pyramidal peninsulas of very different dimensions, and 
differently proportioned in breadth and length;, and the 
ODutinuations of two mountain systems (both running in the 
direction of the meridian, i. e., the mountain system of 
Malacca on the east, and Ghauts ofy Malabar on the 
west), shew themselves in submarine chains of mountains 
or symmetrical series of islands, on the one side in the 
Andaman and Nicobar Islands which are very poor 
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in corals, and on the other side in the three long- 
extended groups or series of Atolls of the Laccadives, 
the Maldives, and Chagos. The latter series, called 
by navigators the Chagos-bank, forms a lagoon encircled 
by a narrow and already inuch broken, and in great 
measure submerged, coral reef. The longer and shorter 
diameters of this lagoon, or its length and breadth, are 
respectively 90 and 70 geographical miles. Whilst the 
enclosed lagoon is only |rom seventeen to forty fathoms 
deep, the depth of water at^ a small distance from the outer 
margin of the coral, (^wliich appears to be gradually sinking), 
is such, that at half a mile no bottom was found in sounding 
w ith a line of 190 fathoms, and, at a somewhat greater 
distance, none witli 210 fathoms. (Darwdn, Structure of 
Coral Reefs, p. 39, 111, and 183.) At the coral lagoon 
called Keeling- At oil. Captain Fitz-Roy, at a distance of only 
two thousand yards from the reef, found no soundings 
with 1200 fatlioms. ^ 

'^Thc corals which, in the Red Sea, form thick wall-like 
masses, are species of Meandrina, Astrsea, Favia, Madrepora 
(Porites),rocillopora (hemp.richii),MiUepora,and Heteropora. 
The latter are. among the most massive, although they are 
somewhat branched. The corals which lie deepest below the 
surhice of the water in this locality, and which, being mag- 
nified by the refraction of the rays of light, appear to the 
eye like the domes or cupolas, of a cathedral or other large 
building, belong, so far as we were enabled to judge, to 
Meandrina and Astrma/^ (Ebrenberg, manuscript notices.) 
It is necessary to distinguish between separate and in part 
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free and detaclied polypifers, and those which form wall-like 
structures and rocks. 

If we are struck with the great accumulation of building 
polypifers in some regions of the globe, it is not less sur- 
jirising to remark the entire absence of their structures in 
other and often nearly adjoining regions. These differences 
must be determined by causes which have not yet been tho- 
roughly investigated ; sucli as currents, local temperature of 
the. water, and abundance or degciency of appropriate food. 
That certain thin-branched corals, with less dejiosit of lime 
on the side opposite to the opening of*the mouth, prefer the 
repose of the interior of the lagoon, is not to be denied , 
but this preference for the unagitated water must not, as 
has too often been done (Annales des Sciences Naturelles, 
1825, T. vi. p. 277), be regarded as a property belonging 
to the entire class. According to Ehrenberg’s experience 
in the lied Sea, that of Chamisso in the Atolls of the Mar- 
shalt Islands east of the Caroline group, the observations of 
Captain 13ird Allen in the West Indies, and those of Capt. 
Moresby in the Maldives, living Madrepores, Millepores, 
and species of Astrsea and of Meandrina, can support the 
most violent action of the waves,— a tremendous surf,'^ — 
(Darwin, Coral Beefs, pp. 63-65), and even appear to 
prefer the most stormy exposure. The living organic 
forces or powers regulating the cellular structure, which 
with age acquires the hardness of rock, resist with wonder- 
ful success i\\t mechanical forces acting in the shock of the 
agitated wat^*r. 

In the J^icifi *, the Galapagos Wands, and the whole 



A N N (vr at ions and a 1) I ^ IT I O N S . 


69 


Western T'ojist of /Viiierica, are entirely w\.iOut coral reefs, 
altliougli so near to the many Atolls ji the Low Islands, 
and the Archipelago of thb Marquesas, This absence of 
corals might perhaps be ascribed to the presence of colder 
water, since we know that the coasts of Chili and Peru 
are washed by a cold current coming from the south and 
turning to the westward off Punta Parina, the temperature 
of which 1 found, in 1802, to be only 12®.5 Reaumur 
(60^.2 Pah.), while the undisturbed adjacent masses vf 
water were from 22® to 23® Reaumur (81®.5 to 83®.8 Pah.) ; 
and there arc also among the Galapagos small currents run- 
ning between the islands, having a temperature of oAly 
11®.7 Reaumur (58®.2 Pah.) But these lower temperatures 
do not extend farther to the north along the shores of the 
Pacific, and arc not found upon the coasts of Guayaquil, 
Guatimala, and Mexico ; nor does a low temperature pre- 
vail at the Cape de Verd Islands on the AVest Coast of 
Africa, or at the small islai^s of St. Paul (St. Paul's rocks), 
or at St. Helena, Ascension, or San Fernando Noronha, — 
which yet are all without cora reefs. 

W^liilc this absence of coral reefs appears to characterise 
the wefitern coasts of Africa, America,' and Australia, on 
the other hand such reefs abound oiW the easter/i coasts of 
tropical America, of Africa, on the coasts of Zanzibar and 
Australia, and on that of New South Wales. The coral 
hanks which I have chiefly had opportunities of observing 
arc those of the interior of the Gulf of Mexico, and those to 
the south of the Island of Cuba, in what are called the 
Gardens of the King-and Queen^* (Jardiii’es y Jardinillos 
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del Rey y de la It was Columbus himself \ylio^ on 

his second voyage, in May 1494, gavoi that name to tliis 
little group of islands, because tlie agreeable mixture of the 
silver-leaved arborescent Tournefortia gnaplialoidcs, flower- 
ing species of Dolichos, Aviccnnia nitida, and mangrove 
hedges, gave to the coral islands the ap[)earance of a group 
of floating gardens. Son Cayos verdes y graciosos llenos 
de arboledas,^' says the Admiral. On the passage from Ba- 
tabano to Trinidad de Cuba, I remained several days in 
these gardens, situated to the east of the larger island, called 
the^ Isla de Pinos, which is rich in maliogany trees : my 
stay was for the purpose of determining the longitude of the 
different keys (Cayos). The Cayo Plameuco, Cayo Bonito, 
Cayo de Diego Perez, and Cayo de piedras, are coral islands 
rising only from eight to fourteen inches above the level of 
the sea. The upper edge of the reef does not consist simjily 
of blocks of dead coral ; it is rather a true Conglomerate, in 
which angular pieces of coral, ceftiented together with grains 
of quartz, are embedded. In the Cayo de piedras I saw 
such embedded pieces of coral measuring as much as three 
cubic feet. Several of the small AVest Indian coral islands 
have fresh water, a phenomenon which, wherever it presents 
itself, (for example, at*Hadak in the Pacific ; see Chamisso 
in Kotzebue^s Entdeckungs-Eeise, Bd. hi. S. 108), is de- 
serving of examination, as it has sometimes been ascribed 
to hydrostatic pressure operating from a distant coast, (as 
at Venice, and in the Bay of Xagua east of Batabano), and 
sometimes to the filtration of rain water. (See my Essai 
politique sur File do Cuba, T. ii. p. 137.) 
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Tlie living gelatinous investment of the stony calcareous 
part of the coral at tf acts fish, and even turtles, who seek it as 
food. Ill the time of Columbus the now unfrequented locality 
of the Jardines del Rey was enlivened by a singular kind of 
fishery, in which the inhabitants of the coasts of the Island 
of Cuba engaged, and in which they availed themselves of 
the services of a small fish. They employed in the capture 
of turtle the Remora, once said to detain ships (probably 
the Echeneis Naucrates), called in Spanish "Reves,^\or 
reversed, because at first sight his back and abdomen are 
mistaken for each other. The remora attaches itself to the 
turtle by suction through the interstices of the indented and 
moveable cartilaginous plates which cover the head of the 
latter, and would rather,^^ says Columbus, " allow itself 
to be cut in -pieces than lose its hold.” The natives, there- 
fore, attach a line, formed of palm fibres, to the tail of the 
little fish, and after it has fastened itself to the turtle draw 
both out of the water together. Martin Anghiera, the 
learned secretary of Charles V., says, "Nostrates piscem 
reversum appellant, quod versus venatur. Non aliter ac 
nos canibus gallicis per ajquora campi lepores insectamur, 
illi (incolm Cub® insul®) veiiatorio pisce pisces alios capie- 
bant.” (Petr. Martyr, Oceanica, 1532, Dec. I. p. 9 ; Go- 
mara, Hist, de las Tndias, 1553, fol. xiv.) We learn by 
Dampier and Commerson that this piscatorial artifice, the 
employing a sucking-fish to catch other inhabitants of tlie 
water, is much practised on the East Coast of Africa, at 
Cape Natal and on the Mozambique Channel and also in 
the Island of Madagascar. (Lacepede, Hist. nat. des Pois- 
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sons, T. i. p. 55.) Tlie same necessities combine with a 
knowledge of the habits of animals to induce the same 
artifices mid modes of capture among nations who are en- 
tirely unconnected with each other. 

Altliough, as we have already remarked, the zone in- 
eluded between 22 or 24 degrees of latitude on either side 
of the ecjuator, appears to be the true region of the calca- 
reous saxigenous lithophytes which raise wall-like struo- 
tures, yet coral reefs arc also found, favoured it is suiiposed 
by the warm current of the Gulf-stream, in lat. 32^ 23', at 
the Bermudas, where they have been extremely well de- 
scribed by Lieutenant Nelson. (Transactions of the Geo- 
logical Society, 2d Series, 1837, Vol. V. IH. i. j). 103.) In 
the southern hemisphere, corals, (Millepores and Cellejiores), 
are found singly as far south as Chiloe, the Archipelago of 
Chonos, and Tierra del Buego, in 53° lat. ; and lletepores 
are even found in lat. 72-^°. 

Since the second voyage of Captain Cook there have 
been many defenders of the hypothesis put forward by him 
as w^ell as by Reinhold and George Forster, according to 
which the low coral islands of the Pacific have been built 
np by living creatures from the depths of the. bottom of the 
sea. The distinguished iiivestigators of nature, Quoy and 
Gaiinnrd, M'ho acxjoinpanied Captain Preycinet in his voyage 
round the world in the frigate ^Uranie, were the first who 
ventured, in 1823, to express themselves with great bold- 
ness and freedom in opposition to the views of the two 
Forsters (father and* son), of Flinders, and of Peron. 
(Annales des Sciences Naturelles, T. vi., 1825, p. 273.) 
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apjK'lant Futteutiou ({(‘s nalunilisles sur les animalcules 
cles'coraux, nous ^perons domontrcr que tout ce qu'on a 
dit on cm observer jusqu^a ce jour relativement aux im- 
mcnses travaux qu'il soiit susceptibles d^executer, est le plus 
souvent inexact et toujours excessivemeiit exagere. Nous 
pensons que les coraux, loin dYdever des profoiideurs de 
Tocean des murs perpcndiculaires, ne formeiit que des 
couches ou des encroutemens de quelques toises d^^paisseur/^ 
Quoy and Gaimard also propounded (p. 289) the conjec- 
ture that the Atolls, (coral walls enclosing a lagoon), pro- 
bably owed their origin to submarine volcanic craters. 
Their estimate of the depth below the surface of the^sea 
at which the uiiiraals M'hich form the coral reefs (the species 
of Astniva, for example) could live, was doubtless too small, 
being at the utmost from 25 to 30 feet (26*f to 32 E,) An 
investigator and lover of nature who has added to his own 
many and valuable observations a comparison with those of 
otlun-s in all jiarts of the globe, Charles Darwin, places with 
grcai(^r certainty thie 4cpth of the ve gion . = " g corals at 

20 to 30 fathoms, (Darwin, urnu!, 181:5, p. 467 ; and 
the same wrjj^er’s Structure of Coral Reefs, p. 64-87 ; and 
Sir Robert Schomburgk, Hist, of ^Barbadoes, 1848, p. 636.) 
This is also the depth at which Professor Edward Forbes 
found tlie greatest number of corals in the.d']gean Sea : it is 
his fourth region^^ of marine animals in his very ingenious 
memoir on the Provinces of Depth^' and the geographical 
distribution of Mollusca at vertical distances from the 
surface. (Report on jEgean Invertebrata in the Report of 
the 13th Meetkig of the British Association, hpld at Cork 
in 1813, pp. 151 and 161.) The depths at which corals 
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live would seem, however, to be very different in different 
species, and especially in the more delicate ones which do 
not form such large masses. 

Sir James Ross, in his Antarctic Expedition, brought 
up corals with the sounding lead from great depths, and 
entrusted them to Mr. Stokes and Professor Eorbes for 
more thorough examination. On the west of Victoria 
Land, near Coulman Island, in S. lat. 72° 31', at a depth 
of .270 fathbms, Retepora cellulosa^ a species of Hornera, 
and Pryranoa Rossii, were found quite fresh and living. 
Prymnoa Rossii is very analogous to a species found on the 
coast of Norway. (See Ross, Voyage of Discovery in the 
Southern and Antarctic Regions, vol. i. pp. 334 and 337.) 
In a similar manner in the high northern regions the whalers 
have brought up Umbellaria grcenlandica, living, from depths 
of £36 fathoms. (Ehrenberg, in the Abhandl. der Berl. 
Akad. aus dem J. 1832, S. 430.) We find similar relations 
of species and situation among sponges, which, indeed, are 
now considered to belong rather to pljmts than to zoophytes. 
On the coasts of Asia Minor the common sponge is 
found by those engaged in the fishery at depths varying 
from 5 to 30 fathoms ; whereas a very small species of 
the same genus is not found at a less deptli than 180 
fathoms. (Forbes and Spratt, Travels in Lycia, 1847, 
Vol. ii. p. 124.) It is difficult to divine the reason which 
prevents Madrepores, Meandrina, Astrma, and the entire 
group of tropical Phyto-corals which raise large cellular 
calcareous structures, from living in strata of water at a 
considerably depth below the surface of the sea. The dimi- 
nution of temperature in descending takes place but slowly ; 
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that of light almost equally so ; and the existence of nume- 
rous Infusoria at great depths shews that the polypifers would 
not want for food. 

In opposition to the hitherto generally received opinion of 
the entire absence of organic life in the Dead Sea^ it is 
deserving of notice that my friend and fellow labourer, M. 
Yalencieimes, has received through the Marquis Charles de 
TEscalopier, and also the French consul Botta, fine specimens 
of Porites elongata from the Dead Sea. This fact is the 
more interesting because this species is not found in the 
Mediterranean, but belongs to the Red Sea, which, accord- 
ing to Valenciennes, has but few organic forms in common 
with the Mediterranean. I have before remarked that in 
France a sea fish, a species of Pleuronectes, advances far up 
the rivers into the interior of the country, thus becoming 
accustomed to gill-respiration in fresh water ; so we find 
that the coral-animal above spoken of, the Porites elongata 
of Lamarck, has a not less remarkable flexibility of organi- 
sation, since it lives in the Dead Sea, which is over-saturated 
with salt, and in the open ocean near the Seychelle Islands. 
(See my Asie Centrale, T, ii. p. 517.) 

According to th^ most recent chemical analyses made by 
the younger Silliman, the genus Porites, as well as many other 
cellular polypifers, (Madrepores, Astneas, and Meandrinas 
of Ceylon and the Bermudas), contain, besides 92-95 per 
cent, of carbonate of lime and magnesia, some fluoric and 
phosphoric acids. (See p. 124-131 of "Structure and 
Classification of Zoophytes/' by James Dana, Geologist of 
the United States' Exploring Expedition, under the command 
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of Captain Wilkes.) The presence of fluorine in the solid 
parts of polypifers reminds us of the tluorate of lime in the 
bones of fishes, according to tlie experiments of Morechini 
and Gay Lussac at Rome. Silex is only found mixed in very 
small quantity with fluorate and phosphate of limcf in coral 
stocks ; but a coral-animal allied to the Horn-coral, Gray^s 
Hyalonema, ha's an axis of pure fibres of silex resembling 
a queue or braided tress of hair. Professor Forchharamer, 
w^h© has been lately engaged in a thorough analysis of the 
sea-wate!* from the most different parts of the globe, finds 
the quantity of lime in the Caribbean Sea remarkably small, 
being only 247 parts in ten thousand, i^ddle in the Categat 
it amounts to 371 parts in ten thousand. He is disposed 
to attribute tliis difference to the many coral-banks among 
the West Indian Islands, wliich appropriate the lime, and 
lower the per centage remaining in the sea-w^atcr. (Report 
of the 16th Meeting of the British Association for the 
Advancement of Science, held in 1846, p. 91.) 

Charles Darwin has developed in a very ingenious manner 
the probable genetic c^’^:v between fringing or shore- 
reefs, island-encirc..;’g ioefs, an ’ ' igoon-islands, /. narrow 
ring-shaped reefs enclosing interior lagoons. According to 
his views these three varieties of form are dependent on the 
oscillating condition of the bottom of the sea, or on periodic 
elevations and subsidences. The hypothesis which has 
been several times put forw^ard, according to which the 
closed ring or annular form of the coral-reefs in Atolls or 
Lagoon Islands marks the configuration of a submarine 
volcano, the structure having been raised on the margin of the 
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crater, is opposed by their great dimensions, tlie diameters 
of many of them being 30, 40, and sometimes even 60 
geograj)hical miles. Our fire- emitting mountains have no 
such craters ; and if we would compare the lagoon, with its 
submerged interior and narrow enclosing reef, to one of the 
annular mountains of the moon, we must not forget that 
those lunar mountains are not volcanoes, but wall-surrounded 
districts. According to Darwdn, the process of formation 
is the following : — supposes a mountainous island sur- 
rounded by a coral-reef, (a " fringing reef attached to the 
shore), to undergo subsidence: the ^'fringing reef” which 
subsides with the island is continually restored to its ievel 
by the tendency of the coral-animals to regain the surface 
of the sea, and becomes thus, as the island gradually sinks 
and is reduced in size, first an encircling reef” at some 
distance from the included islet, and subsequently, when 
the latter has entirely disappeared, an atoll. According to 
this view, in wdiich islands are regarded as the culminating 
points of a submerged land, the relative positions of the 
different coral islands would disclose to us that which we 
could hardly learn by the sounding line, concerning the con- 
figuration of the land which was above the surface of the sea 
at an earlier epoch. The entire elucidation of this attractive 
subject, (to the connection of which with the migrations of 
plants and the diffusion of races of men attention was 
called at the commencement of the present note), can only 
be hoped for when inquirer's shall have succeeded in ob- 
taining greater knowledge than is now possessed of the 
depth and the nature of the rocks on wliich the lowest 
strata of the dead corals rest. 
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(®) p. 11 . — Traditioffs of S/u/ioth rare. 

Diodorus Ims preserved to us this remarkable tradition, 
the probability of which renders it in the eyes of the 
geologist almost equivalent to a liistorical certainty. The 
Island of Samothrace, formerly called algo Jithiopea^ I)ar- 
dania, Leucania or Leucosia in the Scholiast to Apollonius 
Rhodius, and which was a seat of. the ancient mysteries of 
the Cabiri, was inhabited by the remains of an ancient nation, 
several words of whose language were preserved to a later 
period in the ceremonies accompanying sacrifices. The situa- 
tio 4 of this island, opposite to the Thracian Hebrus and near 
the Dardanelles, renders it not surprising that a more, 
detailed tradition of the catastrophe of the breaking forth 
of the waters of the Euxine should have been preserved 
there. Rites were performed at altars supposed to mark 
the limits of the irruption of the waves; and in Samo- 
thrace as well as in Bocotia, a belief in the periodically 
recurring destruction of mankind, (a belief whicli was also 
found among the Mexicans in the form of a myth of four 
destructions of the world), was connected with historical 
recollections of particular inundations-. (Otfr. Muller 
Geschichten Hellenischer Stiimme und Stadte, Bd. i. S. do 
and 119.) According to Diodonis, the Samothr^cians re- 
lated that the Black Sea had once been an inland lake, but 
that, being swollen by the rivers wliich flow' into it, it had 
broken through, first the strait of the Bosphorus, and 
afterwards that of the Hellespont ; and this long before the 
inundations spoken of by other nations. (Diod. Sicul. lib. 
V. cap. 47, ]). 369, Wesseling.) These ancient revolutions 
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of nature have been treated of in a special work by Dureau 
de la Malle, and all the information possessed on the subject 
has b(ien collected in Carl von Hotf^s important work, enti- 
tled Gescliiclite der naturlichen Veriiuderungen der Erd- 
obcrtlache, Tli. i. 1822, S. 105-162; and in Creuzer's 
Symbolik, 2tc Aufl. Th. iu S. 285, 318, and 361. A 
reflex, as it were, of the traditions of Samothrace appears 
ill the Sluice tlieory^^ of Strato of Lampsacas, according 
to which the swelling of the waters of the Euxine ^st 
opened the passage of the Dardanelles, and afterwards caused 
the outlet through the pillars of Hercules. Strabo has 
preserved to us in the first book of his Geography, among 
critical extracts from the works of Eratosthenes, a remark- 
able fragment of the lost writings of Strato, presenting 
views which extend to almost the entire circumference of 
the Mediterranean. . 

Strato of Lampsacus,” says Strabo (Lib. i. p. 49 and 
50, Casaub.), is even more disposed than the Lydian Xan- 
thus,^^ (who had described impressions of shells at a 
distance from the sea) to expound the causes of the things 
which we see. lie asserts that the Euxine had formerly 
no outlet at Byzantium, but the sea becoming swollen by 
the rivers which ran into it, had by its pressure opened the 
passage through which the waters flow into the Propontis 
and the Hellespont. He also says that the same thing has 
happened to our Sea (the Mediterranean) for here, too, 
when the sea had become swollen by the rivers, (which in 
flowing into it had left dry their marshy banks), it forced for 
itself a passage tluough the isthmus of land connecting the 
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Pillars. The proofs wliicli Strato »-ives of this are, first 
that there is still a bank under water running from 
Europe to liibya, shewing that the outer and inner seas 
were formerly divided ; and next that the Euxine is the 
shallowest, the Cretan, Sicilian, and Sardoic Seas being on 
the contrary very deep ; the reason being that the Euxine 
has been filled witli mud by the many and large rivers flowing 
into it from the North, while the other seas continued 
de^.p. The Euxine is also the freshest, and the waters 
flow towards the parts where the bottom of the sea is 
lowest. Hence he inferred that the whole of the Euxine 
wotf.ld finally be choked with mud if the rivers were to 
continue to flow into it : ^nd this is already in some 
degree the case on the west side of the Euxine towards 
Salmydessus (the Thracian ApoUonia), and at what are 
called by mariners the Breasts'^ off the mouth of the 
Tster and along the shore of the Scythian Desert. Perhaps 
the Temple of Ammon (in Lybia) may once have stood oii 
the sea-shore, and causes such as these may explain why it 
is now far inland. This Strato thought might account for 
the celebrity of the Oracle, which would be less surprising 
if it had been on the sea-shore ; whereas its great distance 
from the coast made its present renown inexplicablea 
Egypt, too, had been formerly overflowed by the sea as far 
as the marshes of Pelusium, Mount Casius, and Lake Ser-- 
bonis ; for, on digging beneath the surface, beds of sea-sand 
and shells are found ; shewing that the country was 
formerly overflowed, and the whole district round Mount 
Casius anS Gerrha was a marshy sea which joined the gull 
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of the Bed Sea. When our Sea (tlie Mediterranean) 
retreated^ the land was uncovered ; still, however, leaving 
the Lake of Serbonis : subsequently this lake also broke 
through its bounds and the water flowed off, so that the 
lake became a swamp. The banks of Lake Mccris are also 
more like sea than river banks*” An erroneously corrected 
reading introduced by Grosskurd on account of a passage 
in Strabo, Lib. xvii. p. 809, Cas., gives instead of Moeris 
“the Lake Halmyris:” but this latter lake was situated 
not far from the mouth of the Danube. 

The sluice-theory of Strato led Eratosthenes of Cyrene 
(the most celebrated of the series of librarians of Alexandria, 
but less happy than Archimedes in writing on floating 
bodies), to examine the problem of the equality of level of 
all external seas, i, seas surroundihg the Continents. 
(Strabo, Lib. i; p. 51-56 ; Lib. ii. p. 104, Casaub). The 
varied outlines of the northern shores of the Mediterranean, 
and the articulated form of the peninsulas and islands, had 
given occasion to the gcognostical myth of the ancient land 
of Lyctonia. The supposed mode of origin of the smaller 
Syrtis and of the Triton Lake (Diod. iii. 53-55) as well 
as that of the whole Western Atlas (Maximus Tyi’ius, viii. 
7) were drawn in to form part of an imaginary scheme of 
igneous eruptions and earthquakes, (See my Examen crit. 
de hliist. de la Geographic, Voi. i. p. 179; T. hi. p. 136.> 
I have recently touched more in detail on this subject 
(Kosmos, Bd. ii. S. 153; Eugl. ed. p. 118-119) in a 
passage w^hicli I permit myself to subjoin : — 

A more richly varied and broken* outline gives to the 
VOL. tl, (J 
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northern shore of the Mediterranean an advantage over the 
southern or Lybian shore, which according to Strabo was 
remarked by Eratosthenes. The three great peninsulas, the 
Iberian, the Italian, and the Hellenic, with their sinuous 
and deeply indented shores, form, in combination with tlie 
neighbouring islands and opposite coasts, many straits and 
isthmuses. Tlie configuration of the continent and the 
islands, the latter either severed from the main or volcani- 
cally elevated in lines, as if over long fissures, early led to 
geognostical views respecting eruptions, terrestrial revo- 
lutions, and overpourings of the swollen higher seas into 
those which were lower. The Euxine, the Dardanelles, the 
Straits of Gades, and the Mediterranean with its many 
islands, were well fitted to give rise to the view of such a 
system of sluices. ' The Orphic Argonaut, who probably 
wrote in Christian times, wove antique legends into his 
song; he describes the breaking up of the ancient Lyktonia 
into sevetal islands, when ^ the dark-haired Poseidon, being 
wroth with Father Kronion, smote Lyktonia with the golden 
trident.^ Similar phantasies, which indeed may often 
have arisen from imperfect knowledge of geographical 
circumstances, proceeded from the Alexandrian school, 
where erudition abounded, and a strong predilection 
was felt for antique legends. It is not necessary to de- 
termine here whether the myth of the Atlantis broken into 
fragments should be regarded as a distant and western 
reflex of that of Lyktbnia (as I think I have elsewhere 
shewn to be probable), or whether, as Otfried Muller con- 
siders, the destruction of Lyktonia (Leuconia) refers to 
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the Samothracian tradition of a great flood which liad 
changed the form of that district/^ 

p) p. 12.—** Prevents precipitation taking place from 
clouds 

The vertically-ascending current of the atmosphere is a 
principal cause of many most important meteorological 
phenomena. When a desert or a sandy plain partly or 
entirely destitute of plants is bounded by a chain of high 
mountains, we see the sea breeze drive the dense, clouds 
over the desert without any precipitation taking place before 
they have reached the mountain-ridge. This phenomenon 
was< formerly explained jn a very inappropriate manner 
by a supposed superior attraction exercised by the mountains 
on the clouds. The true reason of the phenomenon appears 
to consist in the ascending column of warm air which rises 
from the sandy plain, and •prevents the vesicles of Vapour 
from being dissolved. The more complete the absence of 
vegetation, and the more the sand is heated, the greater is 
tlie height of the clouds, and the less can any fall of -rain take 
place. When the clouds reach the mountains these causes 
cease to operatfe; the play oj^the vertically-ascending atmo- 
spheric current is feebler, the clouds sink lower, and dissolve 
in rain in a cooler stratum of air. Thus, in deserts, the 
want of rain ^ absence of vegetation, act and react 

upon each other. It does not rain, because this naked sandy 
surface having no vegetable covering, becomes more power- 
hilly heated by the solar rays, and thus radiates more heat ; 
and the absence of rain forbids the desert being converted 
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into a steppe or grassy plain, because without water no 
organic development is possible. 

p. 14. — Tli^ mass of the earth in solidifying and 
jiarting with its heat^ 

If, according to the hypothesis of the Neptunists, now long 
since obsolete, the so-called primitive rocks were precipitated 
from a fluid, the transition of the crust of the earth from a 
fluid to a solid state must have been aegompanied by an 
enormous disengagement of heat, which would in turn have 
caused fresh evaporation and fresh precipitations. The later 
these precipitations, the more rapid, tumultuous, and uncrys- 
talline tlicy would have been. Suf h a sudden disengagement 
of heat might cause local augmentations of temperature 
independent of the height of the pole or the latitude of the 
place, and independent of the position of the earth^s axis ; 
and the temperatures thus caused would influence the dis- 
tribution of plants. The same sudden disengagement of 
heat miglit also occasion a species of porosity, of which there 
seem to be indications in many enigmatical geological phe- 
nomena in sedimentary rocks. I have devefoped these con- 
jectures in detail in a small^memoir iiber ursprungliche 
Porositttt/^ (See my work entitled Versuche iiber die che- 
mische Zersetzung des Luftkreises, 1799, S. 177; and 
Moll\s Jahrbiicher der Derg- und Htittenkunde, 1797, S. 
234.) According to the newer views which I now entertain, 
the shattered and fissured earth, with her molten interior, 
may long have maintained a high temperature on her oxy- 
dtsed surface, independently of position in respect to the sun 
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•and of latitude. Would not the climate of Germany be 
wonderfully altered, and that perhaps for centuries, if there 
were opened a fissure a thousand fathoms in depth, reach- 
ing from the shores of the Adruitic to the Baltic ? If in 
the present condition of our planet, the stable equilibrium of 
temperature, first calculated by Fourier in his Theorie ana- 
lyti(pie de la chaleur, has been almost completely restored by 
radiation from the earth into space > and if the external atmo- 
sphere now only communicates with the molten in teriorthrougli 
tlic inconsiderable openings of a few volcanoes, — in the earlier 
state of things numerous clefts and fissures, produced by the 
frequently recurring corrugations of the rocky strata of the 
globe, emitted streams of heated air which mingled with the 
atmosphere and were entirely independent of latitude. Every 
planet must thus in its earliest condition have for a time 
determined its own temperature, which afterwards becomes 
depciideiit on the position relatively , to the central body, the 
Sun. The surface of the Moon also shows traces of this 
reaction of the interior u 2 >on the crust, 

p. 14 . — The mountain declivities of the southern 
part of M exi co P 

The greenstone in globular concretions of the mountain 
district of Guanaxuato is quite similar to that of the Franco- 
nian FichtcUGebirgC. Both form grotesquely shaped sum- 
mits, which pierce through and cover the transition argilla- 
ceous schists. In the same manner, pearl stone, porphyritic 
schists, trachyte, and pitch-stone porphyry, constitute rocks 
similar in form in the Mexican mountains near Cinapecutu-o 
and Moran, in Hungary, in Bohemia, and in Northern* Asia. 
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*('*) P* 1®* — ^^ The dragon-tree of Orotava** 

This colossal dragon-tree, Dracaena draco, stands in the 
garden of Dr. Franqui in the small town of Orotava, the 
ancient Taoro, one of the most delightful spots in the world. 
Li June 1799, when we ascended the Peak of Tcneriffe, wc 
measured the circumference of the tree, and found it nearly 
48 English feet. Our measurement was taken several feet 
above the root. Lower down, and nearer td the ground, 
Le Dru made it nearly 79 English feet. Sir George 
Staunton found the diameter still as much as 12.fi^t at the 
hdlglit of 10 feet above the ground. The height of the tree 
is not much above 69 English feet. According to tradition, 
this tree was venerated by the Guanches (as was the ash-tree 
of Ephesus by the Greeks, or as the Lydian plane-tree which 
Xerxes decked with ornaments, and the sacred Banyan-tree 
of Ceylon), and at the time of the first expedition of the 
fiethencourts in 1402, it was already as tliick and as hollow 
as it now is. Eemembering that the Dracaena grows 
extremely slowly, we are led to infer the high antiquity of 
the tree of Orotava. Bertholet, in his description of Teneriffe, 
says, ^^En comparant les jeunes Dragonniers, voisins de 
Tarbre gigantesque, les calculs qu^on fait sur Page de cc 
dernier ef&aient ^imagination." (Nova Acta Acad. Leop. 
Carol. Naturae Curiosorum, T. xiii. 18^7, p. 781.) The 
dragon-tree has been cultivated in the Canaries, and in 
Madeira and Porto Santo, from the earliest times ; and an 
accurate observer. Lipoid von Buch, has even found it wild 
in Teneriffe, near Igueste. Its original country, therefore, 
is not ‘India, as had long been believed ; nor does, its appear- 
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ance in the Canaries contradict the opinion of those who 
regard the Guanches as having been an isolated Atlantic 
nation without intercourse with African* or Asiatic nations. 
The form of the Dracmnas is repeated at the southern extre- 
mity of Africa, in the Isle of Bourbon, and in New Zealand, 
[n all these distant regions species of the genus in question 
are found, but none have been met with in the New Continent, 
where its form is replaced by that of the Yucca. Dracaena 
borealis of Aiton is a true Convallaria, and has all .the 
'MiabiW^ of that genus. (Humboldt, Eel. hist. T. i. p. 118 
and 639.) I have given a representation of the dragon-tree 
of Orotava, taken from a drawing made by F. d’Ozonnt in 
177^, in the last plate of the Picturesque Atlas of my 
American journey. (Vues des Cordill^res et Monumens 
des Peuples indigenes de TAmerique, PL Ixix.) I found 
d'Ozonne^s drawing among the manuscripts left by the cele- 
brated Borda, in the still unprinted travelling journal 
entrusted to me by the Depot de la Marine, and from which I 
borrowed important astronomically-determined geographical, 
as well as barometric and trigonometric notices. (Eel. hist. 
T. i. p. 282.) The measurement of the dragon-tree of the 
Villa Franqui w'as made on Bordaks first voyage with Piugr6, 
in 1771 j not in his second voyage, in 1776, with Varela. 
It is affirmed that in the early times of the Norman and 
Spanish Conquests, in the 15th century, Mass was said at a 
small altar erected in the hollow trunk of the tree. Un- 
fortunately the dragon-tree of Orotava lost one side of its top 
in the storm of the 21st of July, 1819. There is a fine and 
large English copperplate engraving which represents the 
present state of the tree with remarkable truth to nature. 
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The monumental character of these colossal living vege- 
table forms, and the kind of reverence which has been felt 
for them among all nations, have occasioned in modern 
times the bestowal of greater care in tlie numerical determi- 
nation of their age and the size of tlieir trunks. The re- 
sults of these inquiries have led the autlior of the important 
treatise, la longevite des Arbres," the elder Dccaii- 
doUe, Endlicher, Unger, and other able botanists, to consider 
it Qot improbable that the age of several individual trees 
which are still alive goes back to the earliest historical 
periodsj if not of Egypt, at least of Greece and Italy. It is 
sai(I in the Bibliothcque Universelle dc Geneve, 1831, 
T. Ixvii, p. 50: — ^^Plusieurs excmples semblent confirmer 
Tidee qu^il existe encore sur le globe des arbres dhme anti- 
quite prodigieuse, et peut-etre temoins de ses dernieres 
revolutions physiques. Lorsqu^on regarde un arbre comme 
un agregat cFautant d^individus soudes ensemble qu^il s^est 
developpe de bourgeons a sa surface, on ne pent pas 
s^etonner si, de nouveaux bourgeons s^ajoutant sans ccsse’ 
aux aiicicns, Tagr^gat qui en resulte n'a point de terme 
necessaire a son existence.^^ In the same manner Agardh 
says : — " If in trees there arc producefj^ in eacli solar year 
new parts, so that the older hardened parfs arc replaced by 
, new ones capable of conducting sap, we see herein a type 
of growth limited only by external causes.^^ He ascribes 
the shortness of the life of herbs, or of such plants as are 
not trees, " to the preponderance of the^ production of 
flowers and fruit over the formation of leaves.^' Unfruitful- 
ness is to a plant a prolongation of life. Endlicher cites 
the example of a plant of Medicago* sativa, var. ^ versicolor. 
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wliicli, bearing no fruit, lived eighty years. . (Grundziige 
der Botaiiik, 1843, S. 1003). 

With the dragon trees, which, notwithstanding the gi- 
gantic development of their closed vascular bundles, must 
by reason of their floral parts be placed in the same natural 
family with asparagus and garden onions, we must asso- 
ciate the Adansonia (monkey bread-tree. Baobab,) as being 
certainly among the largest and oldest inhabitants of our 
pRnet. In the very first voyages of discovery of the Cata- 
lans and Portuguese, the navigators were accustomed to cut 
their names on these two species of trees, not merely to 
gratify the desire of handing down their names, but also to 
serve as marks or signs of possession, and of whatever rights 
nations claim on the ground of being the first discoverers. 
The Portuguese navigators often used as their marco^^ or 
token of possession the French motto of the Infant Don 
Heiirique the Discoverer. Manuel de Faria y Sousa says in 
his Asia Portuguesa (T. i. cap. 2, pp. 14 and 18) : — "Era 
uso de los primeros Navcgantes de dexar inscrito el Motto 
del Infante, talent de hien faire, en la corteza dc los 
arboles.^^ (Compare also Barros, Asia, Dec. I. liv. ii. cap. 2, 
T. i. p. 148; Lisboa, 1778.) 

Tlic above-named motto cut on the bark of two trees by 
Portuguese navigators in 1435, twenty-eight years there- 
fore before the death of the Infante, ia curiously con- 
nected in the liistory of discoveries with the elucidations ta 
which the comparison of Vespucci's fourth voyage with that 
of Gonzalo Coelho, in 1503, has given rise. Vespucci re- 
lates that Coelho's admiral's ship was wrecked on an island 
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which has been |K>metun^s supposed to be San Fernando 
Noronha, sometimes the Penedo de San Pedro, and some- 
times the problematical Island of St. Matthew. This last- 
named island was discovered by Garcia Jofre de Loaysa on 
tlie 15th of October, 1525, in S. lat., in the meridian 
of Cape Palmas, almost in the Gulf of Guinea. He remained 
there eighteen days at anchor, found crosses, as well as orange 
trees which had been planted and had become wild, and on 
two trunks of trees inscriptions dating hack ninety yeafs. 
(Navarrete, T. v. pp. 8, 247, and 401.) I have examined the 
questions presented by this account more in detail in my in- 
quires into the trustworthiness of Amerigo Vespucci. (Exa- 
men critique de Phist. de la Geographie, T. v. pp. 129-182.) 

The oldest description of the Baobab (Adansonia digitata), 
is that given by the Venetian Aloysius Cadamosto (the real 
name was Alvise da Ca da Mosto), in 1454. He found at 
the mouth of the Senegal, trunks of which he estimated the 
circumference at seventeen fathoms, or 102 feet, (Eamusio, 
Vol. i. p. 109) : he might have compared them with Dragon 
trees which he had seen before. Perrottet says in his 

Flore de S6negambie^^ (p. 76), that he had seen monkey 
bread-trees which, with a height of only aboiit 70 or 80 feet, 
had a diameter of 32 English feet. The same dimensions 
had been given by Adanson, in the account of his voyage in 
1748 ; the largest trunks which he himself saw (in 1749) 
in one of the small Magdalena islands near Cape de Verd, 
and in the vicinity of^e mouth of the Senegal River, were 
from 26 to 28J English feet in diameter, with a height of 
little more than 70 feet, and a top about 180 feet broad ; 
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but he adds at the same time^ that othei travellers had 
found trunks of nearly 32 English feet diameter. French 
and Dutch sailors had cut their names on the trees seen by 
Adanson in letters half a foot long ; the dates added to the 
names shewed these inscriptions to be all of the 16th cen- 
tury, except one which belonged to the 15th. (In Adan- 
son^s Families des Plantes," 1763, P. 1. pp. eexv.- 
ccxviii., it stands as the 14th century, but this is doubtless 
an ^ri^ of inadvertence.) From the depth of the insprip- 
tions, which were covered with nevr layers of wood, and 
from the comparison of the thickness of different trunks of 
the same species in which the relative age of the ta*e&% was 
known, Adanson computed the probable age of the larger 
trees, and found for a diameter of 32 English feet 5150 years. 
(Voyage au Senegal, 1757, p. 66.) He prudently adds (I do 
not alter his curious orthography) : — " Le calcul de Faje do 
chake couche n'a pas d'exactitude geometrike." In the 
village of Grand Galarques, also in Senegambia, the negroes 
have ornamented the entrance of a hollow Baobab tree’ with 
sculptures cut out of the still fresh wood; the interior serves for 
holding meetings in which their interests are debated. Such a 
hall of assembly reminds one of the hollow or cave (specus) 
of the plane tree in Lycia, in which Lucinius Mutianus, who 
had previously been consul, feasted with twenty-one guests. 
Pliny (xii. 3) assigns to such a cavity in a hollow timthe 
somewhat large allowance of a breadth of eighty Boman 
feet. Tlie Baobab was seen by R6ne Caillie in the Valley 
of the Niger near Jenne, by Caillaud in Nubia, lUid by 
Wilhelm Peters along the whole eastern coast of Africa (w’h^ 
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it *is called Mulapa, i, e. Nlapa-tree, more properly Muti- 
nlapa) as far as Lourenzo M‘<\rques, almost to 26° of S, lat. 
Although Cadamosto said in the 15th century ^Sfininentia 
non quadrat magnitudini/^ and although Golberry (IVag- 
raens d\m Voyage en Afrique, T. ii. p. 92) found in the 

Yallee des deux Gagnacks^^ trunks which, with 3G English 
feet diameter near the roots, were only 64 English feet higli, 
yet tliis great disproportion between height and thickness 
must not be regarded as general. The learned tjaTeller 
Peters remarks that very old trees lose height by the gra- 
dual decay of the top, while they continue to increase in 
girthc On the East Coast of Africa one sees not unfre- 
quently trunks of little more than ten feet diameter reach a 
height of 69 English feet.^^ 

If, according to what has been said, the bold estimations 
of Adanson and Perottet assign to the Adansonias measured 
by them an age of from 5150 to 6000 years, which would 
make them contemporaneous with the epoch of the building 
of the Pyramids or even with that of Menes, a period when 
the constellation of the Southern Cross was still visible in 
Northern Germany (Kosmos, Bd. iii. 8. 402 and 487 ; 
Eng. ed. p. 293, and note 146), on the other hand, the 
more secure estimations made from the annual rings of trees 
in our northern temperate zone, and from* the ratio which 
has Jbeen found to subsist between the thickness of the 
layer of woodland the time of growth, give us shorter pe- 
riods. Decandolle finds as the result of his inquiries, that 
olwall European species of trees the yew is that which attains 
the greatest age. He assigns to the yew (Taxus baccata) of 
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Braborne, in the county of Kent> thirty centuries ; to the 
Scotch yew of Fortingal, from twenty-five to twenty-six ; 
and to those of Growl mrst in Surrey, and Eipon in York- 
shire, respectively, fourteen and a half and twelve centuries. 
(Decandolle, de la longevite des arbres, p. 65.) Endlicher 
remarks that the age of another yew tree, in the Clmrchyard 
of Grasford, in North Wales, which* measures 5^ English 
feet in circumference below the branches, is estimated at 
l^tOO years, and that of a yew in Derbysliiie at 2096 ygars. 
In Lithuania lime trees have been cut down which were 
87 English feet in circumference, and in which 815 annual 
rings have been counted.^^ (Eudlicher, Grundziige der3o- 
tanik, S. 899.) In the temperate zone of the Southern 
hemispheife some species of Eucalyptus attain an enormous 
girth, and as they also reach to a great stature (above 230 
Paris, 24)5 English, feet), they are* singularly contrasted 
with our yew trees, whose great ' dimension is in thickness 
only. Mr. Backhouse found in Emu Bay, on the coast of 
Van Dierncn Land, trunks of Eucalyptus which measured 
70 English feet round the trunk near the ground, and five 
feet higher up 50 English feet. (Gould, Birds of Australia, 
Vol. I. Introd. p. xv.) 

It is not, as is commonly stated, 'Malpiglii, but the 
ingenious Michel Montaigne, who has the merit of having 
been the first, in 1581, in his Voyage en Italic, to notice 
the relation of the annual rings to the age of the tree. 
(Adrien de Jussieu, Cours 61cmentaire de Botanique, 1840, 
p. 61.) A skilful artist, engaged in the preparation of 
astronomical iiistruitieiits, had called the attention of Mon- 
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tsdgae to the animal rings ; and he also maintained that the 
rings ‘#ere narrower on the north side of the tree. Jean 
Jacques Bdusseau had the same belief; and his Emilc^ if he 
. loses himself in a forest, is to direct himself by the indica- 
tions afforded by the relative thickness of the layers of wood. 
More recenfi observations on the anatomy of plants teach us, 
however, that both the acceleration and also the retardation 
or intennifi»ion of growth, or the varying production of 
circles of ligneous fascicles (annual deposits) from the Cam- 
bium cells, depend on influences which are wholly distinct 
from the quarter of the heavens towards which one side of 
the«iini|ual rings is turned. (Kqnth, Lelurbuch der Botanik, 
1847, T. i, S. 146 and 164 ; Lindley, Introduction to Bo- 
. tany, 2d edition, p. 7 5.) 

Trees which in individual cases attain a diameter of more 
than twenty feet, and an age extending to many centuries, 
bdong to the most different natural families. I may name 
here; Baobabs, Dragon-trees, some species of Eucalyptus, 
Taxodium distichum (Bich.), Finns Lambertiana (Douglas), 
Hymenma courbaril, Cmsalpiniese, Bombax, Swietenia maha- 
^ni, the Banyan tree (Ficus indica), Liriodendron 
ttilipifera? Platanos orientalis, and our Limes, Oaks, and 
Yews: The celebrated Taxodium distichum,the Ahuahuete 
ijfr the Mexicans, (Cupressus disticha Linn., Schubertia 
cKdticha Mirbel), at Santa Mada del Tale, in the state of 
Oaxaca, has not a diameter of 57, as Decandolle says, but of 
exactly 38 French (40^ English) feet. (Muhlenpfordt, 
Versudi einer getreuen Schildcrung der Eepublik Mexico, 
Bd. i. S. 153.) The twoftrie Ahuahuetes near Chapoltepec, 
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which I have, often seen, and which are probably the 
surviving remnants of an ancient garden or pleasure^ound 
of Montezuma, measure, (according to Burkart^s account 
of his travels, Bd. i. S. 268, a work which otherwise con- 
tains much information), only 36 and 38 English feet in 
circumference ; not in diameter, as lias often been erro- 
neously asserted. The Buddhists in Ceylon venerate the 
gigantic trunk of the sacred fig-tree of Anourahdepoura. 
The Indian fig-tree or Blinyan, of which the branches take 
root round the parent stem, forming, as Onesicritus well 
described, a leafy canopy resembling a many-pillared tent, 
often attain a thickness of 28 (29^ English) feet diameter. 
(Lassen, Indische Alterthumskunde, Bd. i. S. 260.) On 
tlie BomBSsc eeiba, see early notices of the time of Columbus, 
in Bembo^s Historic Venetae, 1551, fol. 83. 

Among ode-trees, of those which have been accurately 
measured, the largest in Europe is no doubt that near the 
town of Saintes, in the Departement de la Charente Infe- 
rieurc,, on the road to Cozes. This tree, which is 60 (64 
English) feet high, has a diameter of 27 feet 8J- inches 
(29-^ English feet) near th^ ground ; ’21|' (almost 23 Eng- 
lish) feet five feet higher up ; and where the great boughi 
commence 6 Parisian feet (6 feet 5 inches English.) In 
the dead part of the trunk a little chamber has been 
arranged, from 10 feet 8 inches to 12 feet 9 inches wide, 
and 9 feet 8 inches high (all English measure), with a 
semicircular bench cut out of the fresh wood. A u^pd^w 
gives light to the interior, so that the sides of the chamber 
(which is closed with a door) are clotheid with, ferns .and 
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liclicns, giving it a pleasing appearance. Judging by the 
size of a small piece of wood which has been cut out above 
the door, and in which the marks of 200 annular rings 
have been counted, the oak of Saiutes would be. between 
1800 and 2000 years old. (Annales de la Soci6te d^\gri- 
culture de la Rochelle, 1813, p. 380.) 

In the wild rose-tree of the crypt of the Cathedral of 
Hildesheim, said to be a thousand years old, it is the root 
only, and not the stem, ^hich is e^ht centuries old, accord- 
ing to accurate information derived from ancient and 
trustworthy original documents, for the knowledge of which 
I indebted to the kindness of Stadtgerichts-Assessor 
Romer. A legend conni'cts the rose-tree with a vow made 
by the first founder of the cathedral, Lud]8fig^e Pious ; 
and an original document of the 11th century sAys, ^Hhat 
when Bishop Hezilo rebuilt the cathedral which had been 
burnt down, he enclosed the roots of the rose-tree with a 
vault which still exists, raised upon this vault the crypt, 
which was re-consccrated in 1061, and spread out the 
branches of the rose-tree upon the walls.” The stem 
now living is 26j^ feet high and about two inches thick, 
pnd the outspread branches cover about 32 feet of the 
external wall of the eastern crypt ; it is doubtless of con- 
siderable antiquity, and well deserving of the celebrity which 
it has gained throughout Germany. 

If extraordinary development in point of size is to be 
regarded as a proof of long continued organic life, parti- 
cular attention is due to one of the thalassophytcs of the 
sub-marine vegetable world, e,, to the Fucus giganteus, 
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or Macrocysiis pyrifera of Agardh. According to Captain 
Cook and George Forster, tliis seM-])l{mt attains a length of 
360 .English feet j surpassing, therefore, the lieight of the 
loftiest Coiiifcne, even that of the Sequoia, gigantea, Endl., 
or Taxodiuiii sempervirens, ifook and Arnott, which grows in 
California. (Darwin, Journal of llesearches into Natural 
Hisiory, 1815, p. 231); and Captain Eitz-Roy in the Nar- 
rative of tlie Voyages of tlie Adventure and Beagle, voL ii. 
p. 363.) Macrocystis pyrilfe^ Is found from 64° south to 
45° nortli latitude, as far as San Erancisco on the north- 
west coast of Aima’ica; ‘ and Joseph Hooker believes it to 
extend as far as Kumtschatka. In the Antarctic seas*it is 
even seen flouting among tlie pack-ice. (Joseph Hooker, 
Botany dPtl^ Antarctic Voyage under the command of Sir 
Jainos lloss, 181.4, j)p. 7, 1, and 178; Camille Montague, 
Botauiqne cryptogainc du Voyage de la Bonite, 1846, 
p. 36.) The immense length to which' the bands or rib- 
bands and the (‘oids or lines of tlie cellular tissue of the 
Macrocysiis atiuiu, ajipcurs to be limited oidy by accidental 
injuries. 

(^•^) p. 17. — Speci/'s of phcetio(jamo 2 (s plants already 
contained in Jterharinnis!^ 

We must carefully distinguish between three different 
questions ; How many species of plants are described in 
printed \vorks? how many have been discovered, i. e, are 
contained in herbariums, though without being described ? 
how many are probably existing on the globe ? Murray^s 
edition of the Linncaii system contains, including crypto- 
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ganiia, only 100 tii species. Willdenow, in his edition of 
the Species Plantarum, between the years 1797 and 1807, 
had already described 17457 phxnogamous species, (from 
llonatidria to Polygamia dioccia.) If we add 3000 cryptoga- 
mous species, we obtain the number which Willdcnow men- 
tions, viz. 20000 species. More recent rescarclies have shown 
liow mucli this estimation of the number of species described 
and contained in herbariums falls short of the truth. Ito- 
bert Brown counted above 37l)00 phmnogamous plants. 
(General Remarks on the Botany of Terra Australis, p. 4.) 
I afterwards attempted to give the geograjdiical distribution 
(in clifferent parts of the earth already explored), of 44000 
phrenogamous and cryptogaraous plants. (Humboldt, Me 
distributionc ' gcographica Plantarum, p. 23;) ' -©ecandolle 
found, in comparing PersoonM Enchiridium wltli liis Uni- 
versal System in 12 several families, that the writings of 
botanists and European herbariums taken together iiiiglit 
be assumed to contain upwards of 56000 species of plants. 
(Essai clemcntaire do Geographic botauique, p. 62.) If 
we considy how many species have since that period been 
described by travellers, — (ray expedition alone furnished 
3600 of the 5800 collected species of the equinoctial 
zone), — and if we remember that in all the botanical 
gardens taken together there arc certainly above 25000 
phsenogamous plants cultivated, wc shall easily perceive 
how much DecandoUe^s number falls short of the truth. 
Completely unacquainted as we still are with the larger 
portions of the interior of South America, — (Mato-Grosso, 
Paraguay, the castcrh declivity of the Andes, Santa Cruz 
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(le la Sierra, and all tlie countries between the Orinoco, the 
Bio Negro, the Amazons, and Puruz), — of Africa, Mada- 
gascar, Porneo, and Cintral and Eastern Asia, — the thought 
rises involuntarily in the mind that wc may not yet 
know the tliird, or probably even the fifth part of the 
plants existing on the earth! Drege has- collected 7092 
species of phieiiogarnous plants in South Africa alone. 
(See MeyePs jfilunzen geographische Documente, S. 5 and 
12.) lie believes that tlie Flora of that district consists 
of more than 11000 phaenogamous species, while on a 
surface of equal area (12000 German, or 192000 English 
square geograpliical miles) von .Koch has described* in 
Germany or Switzerland 3300, and BecandoUe in France 
3615 species of pluenogamous plants. I would also recall 
tliat even now new Genera, (some even consistijig of tall 
i'orest trees), are being discovered in the small West Indian 
Islanrls wliich have been visited by Europeans for three 
centuries, and in the vicinity of large commercial towns. 
These considerations, which I propose to develop in further 
detail at the close of the present annotation, make it 
probable that the actual number of species exceeds that 
spoken of in the old myth of the Zend-Avesta, wdiich says 
that the Primeval Creating Power called forth from the 
blood of the sacred bull 120000 different forms of plants 1^^ 
If, then, we cannot look for any direct scientific solution 
of the question of how many formsof the vegetable kingdom, — 
including leafiess Cryptogamia (water Algce, funguses, and 
lichens), Characem, liver-worts,mosses,Marsileacea3, 'Lycop<> 
diaceaj, and ferns, — ^^exist on the dry laud and in the ocean 
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ill the present state of the orixanic life of our globe, we maj 
yet attempt an approximate mctlioil by which we may find 
some probable lowi'st limits’^ or nnjncrical minima. Since 
1S15, I have sought, in arithmetical considerations nilaling 
to the geography of plants, to examine lirst tin; ratios wliicli 
tlic number of species in the different natural fainilies bear 
to the entire mass of the phieuogamons vegetation in coun- 
tries where the latter is sufficiently well knowni. llobert 
Erown, the greatest botanist among our cotoinporaries, had 
pre\iousIy determined the numerical projiortions of the 
leading divisions of the .vegetable kingdom ; of Acotylcdons 
(x\gamfe, Cryptogamic or cellular plants) to Cotyledons 
(Phanerogamic or vascular jdants), and of Jlonocotylcdoiious 
.(Endogenous) to Dicotyledonous (Exogenous) plants, lie 
finds the ijptio of Monocotyledons to Dicotyledons in the tro- 
pical ’zone as 1 : 5, and in the cold zones of the parallels ^ of 
G0° N. and 55° S. latitude, asl I . ( Robert Brown, General 
lleniarks on the Botany of Terra Australis, in Blinders^ 
A oyage, vol. ii. p. ?33S.) The absolute number of species in 
tlic three leading divisions of the vegetable kingdom arc 
compared together in that work according to the method 
there laid down. I wus the first to pass from these leadi|g 
divisions to the divisions of the several families, and to con- 
sider the ratio which the number of species of each family 
bears to the entire mass of pluciiogarugus plants belonging 
tf) a zone of the earth^s surface. (Compare my memoir 
( htitled De distributione gcographica Plantarum secundum 
cdeli temperiem et altitudinem montium, 1817, p. 24-44 : 
and the farther development of the subiect of these numerical 
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relations given by me in tlie Dictioniiaire des Sciences 
•naiurellcs^ T. xviii. 1820, ]). 422-4;5G; and in the Annales 
de Cliimie ct dc Pliysi(jne, T. xvi. 1S21, p. 267-292.) 

The numerical relations of the forms of plants, and tlie 
laws obscrv ed in their geographical distribution, niay be con- 
sidered in two very dillerent ways. If plants are studied in 
ilieir arrangement according to natural families, without 
regard to their geographical distribution, it is asked, What 
are the fundamental forms or types of organisation, to which 
the greatest number of siiecics correspond? Are there on 
the entire surface of the earth more Ghimacesc than Compo- 
sitie? Do these two orders make up between thempne- 
fourth part of the whole number of phrenogamous pfants? 
AVhat is the i)ro])orti()n of Monocotyledons to Dicotyledons? 
Diese arc questions of General Phytdlogy, or of the science 
whicli investigates the organisation of plants and their 
mutual connection, or the present state of the entire vegetable 
world. 

If, on tlic other liand, the species of plants wliich have 
been grouped according to the analogy of their structure are 
considered, not abstractedly, but according to their climatic 
relations, or according to their (distribution over the surface 
of the earth, w^e have ({uestions olfering quite another and 
distinct interest. We then examine what are the families 
which prevail more in proportion to other Phanerogams in 
the torrid zone than towards the polar circle? Are Com- 
posite more numerous, eitlier in the same geographical lati- 
tudes or on the same isotliermal iities, in the New than in 
the Old Continent? Do the forms whicli gradually lose 
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tlieir iHcdoiniiianco in advancing from the equator towards 
flie jjoles follow a similar law of decrease in ascending moun- 
tains situated in the equatorial regions ? Do the proportions 
of particular families to the whole mass of Phanerogama} 
differ in the temperate zones, and on equal isothermal lines, 
north and south of the equator ? These questions belong 
properly to the Geography of Plants, and connect themselves 
with ' the most important problems of meteorology and 
terrestrial physics. The character of a landsca])e or country 
is also ill a high degree dependent on the predominance of 
particular families of plants, which render it either desolate 
orjvlorned, smiling or majestic. Grasses forming extensive 
savannahs. Palms and other trees affording food, or social 
Coniferaj forming forests, have powerfully influenced nations 
in respect to their material condition, to their manners, 
to their mental dispositions, and to the more or less rapid 
development of their prosperity. 

In studying the geographical distribution of forms, we 
may consider species, genera, and natural families, separately. 
In social plants, a single species often covers extensive tracts 
of country; aa in northern regions forests of Pines or 
Pirs and extensive heaths |priceta), in Spain cistus-covered 
grounds, and in tropical America assemblages of the same 
species of Cactus, Croton, Brathys, or Bambusa Guadua. 
It is interesting to examine these rela^ons more closely, 
and to view in one case the great multiplicity of indivi- 
duals, and in. another the variety of organic develop 
ment. Wc may inquire^yhat species produces the greatest 
number of individuals in a particular zone, or we may ask 
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v»liich arc ilic faniilic^s io wliicli, in (liffcrciit climates, the 
greatest number of species belong. In a liigli northern 
region, wliere the Compositac and the Terns arc to the sum 
of all tlic phacnogamous plants in tlie ratio of 1 : 13 and 
1 I 25 (/. where these ratios are found by dividing the 
sum total of all the Phanerogams by the number of species 
belonging to the family of Composite or to that of Tilices 
or Perris), it may nevertheless happen that a single species 
of fern covers ten times more ground ^than do all the species 
of (Jonipositm taken together. In this case Perns pre- 
dominate over Corapositm by their mass, or by the number 
of individuals belonging to the same species of Pterig or 
Polypodiian ; but they do not so predominate if we only 
a)mpfire the number of tho^ifferent bpecific forms of Piliees 
and Compositm with the sum of all the phsenogamous plants. 
Since, then, multiplication of plants does not follow the 
same law in all species, — that is* to say, all species .do not 
lu’oducc tlie same number of individuals, — therefore the 
quotients given by dividing the sum of th6, phmnogamous 
plants by the number of species belonging to one family, do 
not suflicc by tliemselvcs to determine the chara 9 ter of tlie 
landscape, or the physiognomy which Nature assumes in 
diireicnt regions of the earth. If the attention of the 
travelling botanist is engaged by the frequent repetition of 
the same species, their mass, and the uniformity of vegetation 
thus produced, it is even more arrested by the rarity or in- 
frequency of several oth^r species which are valuable to 
mankind. In tropical regions, where the Rubiacete, Myr# 
tacese, Leguminosm, or Tercbiiithacese, form forests, one is ^ 
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astonished to find the trees of Ciiichoiin, ])articu]ar species 
of Swieteiiia (llaliogany)^ IIreinatox\'lon^ Styrax, and biJsa- 
mic Myroxylon, so sparingly, distributed. We bad occasion, 
on the declivities of theliigh plains of Bogola ami .lV)paya]i, 
and ill the coiintiy round Loxa, ni dcsccjidiiig towards tlie 
unhealthy valley of the Catamayo and to the Amazons 
Eiver, to remark the manner in which the trees wdiich 
furnish the precious fever-bark (speci(‘s of Cinchona) are 
found singly and at considerable distances from each other. 
The Quina Hunters, Cazadon‘s de Cascarilla (tlie name given 
at Loxa to the Indians ai\d Mestizoes who collect each year 
the^jnost eflicacious of all -fever-barks, tliat of the Cinchona 
Coridaminea, , among the linely monntaiiis of Caxanuma, 
Uritusinga, and llumisitaiia.), olimb, not wdtliout peril, to 
the summits of the loftiest forest trees in order to gain a 
wide prospect, and to discern the solitarily scattered slender 
aspiring trunks of the treefe of which they are in soiircli, and 
which they recognise by the shining rcddisli tint of their 
large leaves. . The mean temperature of this important 
forest region, situated in 4® to 4 W »S. hit, and at an ('lovatiori 
of about 6400 to 8000 English feet, is from to 10° 
Eeaumur (60°*2 to 68° Ealir.) (Humboldt and Boiipland, 
Plantes equinoxiales, T. i. p. 33, tab. 10.) < 

In considering the distribution of species, wo may also 
proceed, without regard to the multiplication of individuals, to 
the masses which they form or the space which they occupy, 
and may simply compare together the absolute number of 
species belonging to a particular family in each country. 
»This is the mode of comparison which Dccandolle has 
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cini)l(3} ccl in the work entitled llegiii vegetabilis Systema 
iiaturalc (T. i. ]). 138, 890, 439, 404, and 510), and 
Kinitli lias earned it out in regard to the whole number of 
.vjiecies of Coniposita3 at present known (above 3300). It 
(Iocs not show which is the predominant family either in 
the number of species or in the (quantity of individuals as 
eoin])arcd with other families ; it iiK^rely tells how many of the 
species of one* and the same family are indigenous iri each 
coiuil ly or (iach (fuarter of the world. The results of ihis 
method are on the wliolc more exact, because they are 
obtained by the careful study of single families without 
the necessity of .being acquainte|^ with ' .le whole numbor of 
the phanmogamre belonging to each country. The most 
varied forms of Terns, for example, are found between the 
tropics; it is there, in the. tempered heat of moist and 
shaded placeis in mountainous islands, that each genu 
pre.^Kmts the largCwSt number of species : this variety of 
species in each genus diminishes in passing from the 
tro])ical to the temperate zone, and decreases still farther 
in approaching nearer to the pole. Nevertheless, as in the 
cold zone — in Lapland, for example — those plants succei'd 
best which can best resist the cold, so the species of Terns, 
although the ahsoluto numhar is less than in Trainie or 
Germany, arc yet relatlveltj more numerous tlnin in those 
countries ; /. e, their number bears a greater pro])ortion to 
the sum total of all the phanerogamous plants of the 
country. These proportions or ratios, given as above- 
mentioned by fpiotients, are in Trance and Germany and 
and in Lapland I published numerical ratios of 
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this kind, — (i. e. the entire quantity of phoenogamous 
plants in cacli of the different Moras divided by the number 
of species in each family) — my Prologdinona do distri- 
butione geograpliica Plantarum, in* 1817 ; and in the 
Memoir on the distribution of plants over the Earth^s 
surface, subsequently published in the Ercnch language, I 
corrected iny previously published numbers by Eobert 
Brown's great works. In advancing from the Equator 
to the Poles, the ratios taken in this manner vary considera- 
bly from the numbers which would be obtained from a 
(iomparison of the absolute number of species belonging to 
oach^ family. We often find the value of the fraction in- 
crease bj^ the decrease of thft-denominator, wlule yet the ab- 
solui-e number of species has diminislied. In the method 
by fractions, which I have followed as more instructive in 
reference to the geography of plants, there are two varia- 
bles; for in proceeding from one isothermal line, or one 
zone of c(iual temperature, to another, we do not see the 
sum total of all the phanerogams change in the same pro- 
j)ortion as does the number of species belonging to a parti- 
cular family. 

We may, if we please, pass from^ the , consideration of 
species to that of divisions formed in the natural system of 
bbtany according to an ideal series of abstnictions, and 
direct our attention to Genera, to Eamilicis, and even to the 
stiU higher, t. e, more comprehensive, Classes. There arc 
some genera, and even some entire families, which belong 
exclusively to particular zones of the Earth's surface ; .and 
this not only because they can only flourish under a ])articular 
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combination of climatic conditions, but also b(‘cai;se both 
the localities in wliich they originated, and tlioir migrations, 
have been limited. It is otherwise with the greater number 
of genera and of families, which have tlicir representatives 
in all regions of the globe, and at all latitudes of elevation. 
The earliest investigations into the distribution of vegetable 
forms related solely to genera ; we find them in a valuable 
work of Treviranus, in his Biology (Bd. ii. S. 47,63, 83, and 
129). This method is, however, less fitted to alford general 
results than that which compares either the number of species 
of each family, or the great leading divisions (of Acotyledons, 
Monocotyledons, and Dicotyledons) with the sum of all the 
phanerogamie. We find that fei the cold zones the variety 
of forms does not decrease so much if estimated by genera 
Its if estimated by species; in other words, we find relatively 
more genera and fewer species. (Decandolle, Theorie ele- 
mentaire dc la Botanique, p. 190 ; Humboldt, Nova genera 
ct species Plantarum, *T. i. pp. xvii. and 1.) It is almost 
the same in the case of high mountains wdiose summits 
support single members of a large number of genera, which 
we should have been a priori inclined to regard as belong- 
ing exclusively to the vegetation of the plains. 

I have thought it desirable to indicate the different points 
of view frq^ which the laws of the geographical distribution 
of plants may be considered. It is by confounding these 
different points of view that apparent contradictions are 
found, which are unjustly attril^ted to uncertainties of 
observation. (Jahrbiicher dcr Gewiichskunde, Bd. i. 
Berlin, 1818, S. 18, 21, 30.) When such expressions as 
the following are made use of — This form, or this 
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family, diminislies as tlic cold zones are approached ; — 
it has its true home in such or such a latitude; — it is a 
southern form ; — it predominates in the temj)erate zone 
care should always be taken to state expressly whether the 
writer is speaking of the absolute number of species, and 
its increase or decrease with tire change of latitude; or 
whether he means that the family in question prevails 
over other families of plants as compared with the entire 
number of phanerogams of which a Flora consists. The 
impression of prevalence as conveyed by the eye depends 
on relative ({uantity. 

Terrestrial pliysics have their numerical elements^ as has 
the System of the Universe, or (Xdcstial Physics, and by 
the united labours of botaiiical travellers may expect to 
arrive gradually at a true knowledge of the laws which 
determine the .geographical and climatic distribution of 
vegetable forms. I have already remarked that in the 
temperate zone the Com])ositie (Synantherem), and the Glu- 
macem (including underr this latter name the three families 
of Grasses, Cy[)eroidca3 and Jiuicacea'), make u]) the fourth 
part of all pheenogamous i)hiuts. The following numerical 
ratios arc the results of my investigations for 7 great families 
of the vegetable kingdom in the same tempCFate zone. 

Glumaceae -I (Grasses alone 

Compositflc • i 

Leguminosse 

Labiatae 

Umbelli ferae 

Amentaceoe (Cupulifcrac, Bctulinca*, and Salicincee) ^ 
Cruciierae 
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The forms of organic beings are in reciprocal dependence 
on ('Jicli oilier. In the unity of nature these forms limit 
cacli o.her according to laws which are jirobably attached 
to ]>eriods of long duration. If on any particular part of 
llie globe u'c know with accuracy the number of species of 
one of the groat families of Giumaceic^ Leguminosie, or 
Coinposita?, we may with a tolerable degree of probability 
form approximative inferences, both as to the sum of all the 
])lianerogaram of the country, and also as to the nipiibcr 
of species belonging to the rest of the leading families of 
plants. ^ The number of Cyperoidem determines that of 
Conijidsitae, and the number of Comj)oeita5 that of Legurni- 
nosa; ; they even enable us to judge in what classes or 
(Mtha’s tlie Floras of countries are still incomplete, and 
teach us, if w(3 arc on our guard against confounding 
togctlier vei’y different systems of vegetation, wliat harvest 
may still remain to be reaped in the several families. 

The comparison of the aumcricai ratios of families in 
different already well explored zones, has conducted me to 
the recognition of laws according to which, in proceeding 
from the equator to the poles, the vegetable forms consti- 
tuting a natural family dd^reuse or increase as compared 
with the whole mass of phanerogamic belonging to each 
zone. We have here to regard not only the direction of 
the change (whether an increase or a decrease), but also its 
rapidity or measure. We see the denominator of the 
fr;:ction Avhich expresses the ratio increase or decrease : let 
us take as our example the beautiful family of 'Leguminosa?, 
which decreases in goingfrom the equinoctial zone towards 
the North Pole. If wc iind its projsortion or ratio for tli^ 
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torrid zone (from 0® to 10° of latitude) at we obtain 
for the part of the temperate zone which is between 45° 
and 52° latitude tVj for the frigid zone (lat. 67° to 
70°) only-gV. The direction followed by the great family 
of Legiiminosm (increase on approaching the equator), is 
also that of the Rubiacesc, the Euphorbiaceae, and especially 
the Malvaceae. On the contrary, the Grasses and Juncacea) 
(the latter still more than the former), diminish in a’pproacli- 
ing .the equator, as do also the Ericeaj and Amentacese. 
The Compositae, Labiatac, TJmbelHferse, and Cruciferse, de- 
crease in proceeding from the temperate zone, either towards 
tlie pole or towards the equator, the TJmbclliferse an^ Cruci- 
feraj decreasing most rapidly in the last-named direction; 
while at the same time in the temperate zone the Cruciferse 
are three times more numerous in Europe than in the United 
States of North America. On reaching Greenland the 
Labiatse have entirely disappeared with the exception of 
one, and the Umbclliferse with the exception of two species ; 
tlie entire number of phsenogamous species, still amounting, 
according to Horiiemann, to 315' species. 

It must be remarked at the same time that the develop- 
ment of plants of different fanlUies, and the distribution of 
vegetable forms, do not depend exclusively on geographical, 
or even on isothermal latitude ; the quotients are not always 
on the same isothermal line in the temperate zone, for 
example, in the plains of North America and those of the 
Old Continent. Within the tropics there is a very sensible 
difference between America, India, and the West Coast of 
Africa. ‘The distribution of organic beings over the surface 
gf the earth does not depend wholly on thermic or climatic 
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relations, which are of themselves very complicated, but also 
on geological causes almost unknown to us, belonging to the 
original state of the cartli, and to catastrophes whicli have 
not aifected all parts of our planet simultaneously. The 
large pachydermatous animals are at the present time want- 
ing in the New Continent, while we still Ipid them in 
ai^alogous climates in Asia and Africa. These differences 
ought not to deter us from endeavouring to search out the 
concealed laws of nature, but should rather stimulate us io 
the study of them through all their intricacies. 

The numerical laws of the families of plants, the often 
striking agreement of- the numbers expressing their ratios, 
where yet the species of which the families consist are for 
tlie most part diflerent, conduct '*us into the mysterious 
obscurity which envelopes all that is connected with the fixing 
of organic types in the species of plants and animals, or 
with their original formation or creation. I wiU take as 
examples two adjoining countries which have both been 
thoroughly explored — Prance and Germany. In Prance, 
many species qf Grasses, Umbelliferse and Cruciferm, Compo- 
site, Leguminoss?, and Labiate, are wanting which are 
common in Germany ; and yet the numerical ratios of these 
six great families are almost identical in the two countries, 
as will be seen by the subjgincd comparison. 


Families. 

Germant. 

France. 

Gramineae. 


A 

‘UmbclliferBB. 

1 

2 a 

A 

Cruciferae. 

A 

A 

CompositsB. 

i 


LegiimiiiossB. 

* 

A 

Labiatae. 

. A 

A 
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This agreement in the nnraber of species in each family 
compared to the whole number of pluenogainous species hi 
the Floras of France and Germany, would not by any means 
exist if the German species which arc missing in France 
were not replaced there by other ty])es belonging to the 
same families^ Those who are fond of imagining gradual 
transformations of species, and su])pose t)ie ditrerent kinds 
of parrots proper to two islands not far removed from each 
other to present exainjdcs of such a change, will be inclined 
to attribute the remarkable similarity between the two columns 
of figures which have just been given, to a migration of 
spqpies, which, having been the same at first, have been altered 
gradually by the long-continued action of climatic causes 
during thousands of years, so that their identity being lost 
they a])pear to replace each other^ But why is it that cair 
common heatlier (Calluna vulgaris), why is it that our oaks 
have never advanced to the eastward of the Ural Mountains, 
and so passed from Europe to Northern Asia ? Why is there 
no species of the genus Bosa in the Southern Hemisphere, 
and why arc there scarcely any Calceolarias in the Northern 
Hemisphere? The necessary conditions of temperature are 
insufficient to explain this. Thermic relations alone cannot, 
any more than the hypothesis of migrations of plants 
radiating from certain . central points, explain the present 
distribution of fixed organic forms. Thermic relations 
arc hardly sufficient to explain the limits beyond which 
individual species do not pass, cither in latitude towards 
the ])ole at the level of the sea, or in vertical elevation 
towards the Puiiimits of maintains. The cycle of vegeta- 
tion in oaeli spc?cies, however different its duration may be 
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requires, in order to be successfully passed through, a cer- 
tain minimum of temperature. (Playfair, in the Transac- 
tions of the Eoyal Society of Edinburgh, vol. v. 1805, p. 
203 ; Humboldt, on the sum of the degrees of temperature 
required for the cycle of vegetation in the Cerealia, in Mem. 
sur les lignes isothermes, p. 96 ; Boussingault, Economic 
rurale, T. ii. p. 659, 663, and 667 ; Alphonse Decandolle 
sur les causes qui limitent ies esp^ces v6getales, ls47, p. 8.) 
But all the conditions necessary for the existence of a plant, 
either as diffused naturally or by cultivation, — conditions of 
latitude or minimum distance from the pole, and of 
elevation or maximum height above the level of the sea, 
—are farther complicated by the difficulty of determimng 
the commencement of the thermic cycle of vegetation, 
and by the influence which the unequal ' distribution of 
the same quantity of heat into groups of successive days 
and nights exercises on the excitability, the progressive 
development, and the whole vital process; to all this 
must be farther added hygrometric influences and those of 
atmospheric electricity. 

My investigations respecting the numerical laws of the 
distribution of forms may possibly be applied at some future 
day with advantage to the different classes of Rotiferae in 
the animal creation. The rich collections at the Museum 
d'Histoire Naturelle in the Jardin des Plantes at Parish 
already contained, in 1820, (acccording to approximate esti- 
mations) above 56000 phsenogamous and cryptogamous 
plants in herbariums, 44000 insects (a number doubtless 
too small, though given me by Latreille), 2500 species of 
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fish, 700 reptiles, 4000 birds, and 500 mammalia. Europe 
has about 80 i^ecies of indigenous mammalia, 400 birds, 
and 30 reptiles. In the Northern temperate zone, there- 
fore, the species of birds are five times more numerous than 
those of mammalia, as there are in Europe five times as many 
CompositsB as there are Amentacese and Coniferae, and five 
times as manyLeguminosae as there are Orchidese andEuphor- 
biacese. In the southern hemisphere the ratio of mammalia 
is in tolerably striking agreement, being as 1 to 4*3. Birds, 
and still more reptiles, increase in the number of species 
in approacliing the torrid zone more than the mammalia. 
Cuyier's researches might lead us to believe that the pro- 
portion was different in the earUer state of things, and that 
many more mammalia had perished by revolutions of Nature 
than birds. Latreille has shewn what groups of insects 
increase towards the pole, and what towards the equator. 
lUigcr has given the dountries of 3800 species of birds 
according to the quarters of the globe : it would have been 
much more instractive if the same thing had been done 
according to zones. We should find little difficulty in 
comprehending Iiow^ on a given space of the earth^s surface 
the individuals of a class of plants or animals limit each 
other^s numbers, or how, after long continued contest and 
many fluctuations caused by the requirements of nourish- 
ment and mode of life, a state of equilibrium should be at 
last established ; but the causes which have limited not the 
number of individuals of a form, but the forms themselves, 
in a particular space, and founded their typical diversity, are 
placed beneath the impeneirtible veil which still conceals 
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from our eyes all that relates to the manner of the ' first 
creation and commencement of organic beings. 

If, then, we would attempt to solve the question spoken 
of in the early part of this ^ssertation, by. giving in 
an approximate manner* the * numerical limit, (le nombre 
limite of French mathematicians), which the whole phane- 
rogams now existing on the surface of the earth cannot 
be supposed to fall short of, we may perhaps find our safest 
guide in a comparison of the numerical ratios (which, as 
we have seen, may be assumed to exist between the different 
families of plants), with the number of species contained in 
herbariums and cultivated in our great botanic gardens. • I 
have said that in 1820 the number of species contained in 
the herbariums of the Jardin des Plantes at Paris was 
already estimated at 56000. I do not permit myself to 
conjecture the amount which the herbariums of England 
may contain; but the great Paris herbarium, which was 
formed with much personal sacrifice by Benjamin Delessert, 
and given by him for free and general use, w'as stated at 
his death to contain 86000 species; a number almost equal 
to that which, as late as 1835, was conjecturally assigned 
by Lindley as that of all the species existing on the whole 
earth. (Lindley, Introduction to^Bptany, 2d edit. p. 504.) 
Pew herbariums have been reckon^^ with care, after a com- 
plete and strict separation and withdrawal of all mere varie- 
ties. Not a few plants contained in smaller collections are 
still wanting in the greater herbariums which are supposed 
to be general or complete. Dr. Klotzsch estimates the 
present entire number of phseno^mous plants in the great 
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Boydl Herbarium at Schoneberg, near Berlin, of which he 
is the curator, at 74000 species. 

Loudon^s useful work, Hortus Britannicus, gives an ap- 
proximate' view of all the apecies which are, or at no remote 
time have been, cultivated in British gardens : the edition 
of 1832 enumerates, including indigenous plants, • exactly 
26660 phsenogamous species. We must not confound with 
this large number of plants which have grown or been cul- 
tivated at any time and in any part of the whole British 
Islands, the number of living plants which can be shewn at 
any single moment of time in any single botanic garden. 

this last-named respect the Botanic Garden of Berlin has 
long been regarded as one of the richest in Europe. The 
fame of its extraordinary rich^ rested formerly only on 
uncertain and approximate estimations, and, as my fellow- 
labourer and friend of many years’ standing. Professor 
Kunth, has justly remarked (in manuscript notices com- 
municated to the Gartenbau-Verein in December 1846), 
" no real enumeration or computation coidd be made until 
a systematic catalogue, based on a rigorous lamination of 
species, had been prepared. Such an enumeration has 
given rather above 14060 species ; if we deduct from this 
number 375 cultivated Perns, we have remaining 13685 
phmnogamous species; al6ong which we find 1600 Compo- 
site, 1150 Leguminosffi, 428 Labiate, 370 Umbellifere, 
460 Orchid^®, 60 Palms, and 600 Grasses and Cyperacee. 
If we compare with these numbers those of the species 
already described in recent works, — Composit® (DecandoUe 
and Walpers) about 10000 ; Leguminos®, 8070 ; Labiat® 
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(Bentl^fun), 2190 ; Umbellifereei 1620 ; Grasses, 3544 ; 
and Cyperacese (Kunthj Enumeratio Flantarum), 2000 ; — 
we shall perceive that the Berlin Botanic Gtoden cultivates, 
of the very large families (Compositse, Legaminosse, and 
Grasses), only l-7th, l-8th, and l-9th and of the small 
families (Labiatm and Umbelliferse), about l»5th, or l-4tb, 
of described species. If, then, we estimate the number of all 
the different phsenogamous plants cultivated at one time in all 
the botanic gardens of Europe at 20000, we find that the culti- 
vated species appear to be about the eighth part of those which 
are already either described or preserved in herbariums, and 
that these must nearly amount to 160000. This estimate 
need not be thought excessive, since of many of the 
larger families, (for exani^le, Guttrferse, Malpighiacem, Me- 
lastomeas, Myrtacem, and Bubiacese), hardly* a hundredth 
part are found in our garden." If we take the number 
given by Loudon in bis Hortus Britannicus (26660 species) 
as a basis, we shall find, (according to the justly drawn 
succession of inferences of Professor Kunth, in the manu- 
script notices from which I have borrowed the above), the 
estimate of 160000 species rise to 213000 ; and even this 
is still very moderate, for Heynhold’s Nomenclator botanicus 
hortensis (1846) even rates the^hmnogamous species then 
cultivated at 35600 ; whereas I have employedLoudon^s num- 
ber for 1832, viz. 26660. On the whole it would appear from 
what has been said, — and the conclusion is at first sight a 
sufficiently striking one, — ^that at present there are almost 
more known species of phsenogamous plants (with which we are 



118 


PHYSIOGNOMY OP PLANTS. 


acquainted by gardens, descriptions, or herbariums),than there 
are known insects. According to the average of the state- 
ments which I have received from several of our most distin- 
guished entomologists whom I have had the opportunity of 
consulting, the number of insects at present described, or 
contained in collections without being described, may be 
taken at between 150000 and 170000 species. The rich 
Berlin collection does not contain less than 90000 species, 
among which are about 320(f0 Coleoptera. A very large 
number of plants have been collected in distant parts of 
the globe, without the insects which live on them or near 
thepa being brought at the same time. If, however, we 
limit the estimates of numbers to a single part of the world, 
and that the one which has been the best explored in re- 
spect to both* plants and insects, viz. Europe, we find a very 
difierent proportion; for while we can hardly enumerate 
between seven and eight thousand European phsenogamous 
plants, more than three times that number of European 
insecte are already known. According to the interesting 
communications of my friend Dohrn at Stettin, 8700 insects 
have already been collected from the rich Fauna of that 
vicinity, (and many micro-Lepidopterse are still wanting), 
while the phaenogamous p^ts of the same district scarcely 
exceed 1000. The Inseo^auna of Great Britain is esti- 
mated at 11600 species. Such a preponderance of* animal 
forms need the less surprise us, since large classes of insects 
subsist solely on animal substances, and others on agamous 
vegetation (funguses, and even those which are subterra- 
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iiean). Bombyx pini alone (the insect which infests the 
Scotch fir, and is the most destructive of all forest insects), 
is visited, according to Eatzeburg, by thirty-five parasitical 
Iclirieumonides. 

If these considerations have led us to the proportion 
borne by the species of plants cultivated in gardens to the 
entire amount of those which are already either described or 
preserved in herbariums, we have still to consider the pro- 
portion borne by the latter to what we conjecture to be the 
whole number of forms existing upon the earth at the present 
time ; L e. to tegt the assumed minimum of such forms by the 
relative numbers of species in the different families, there- 
fore, by uncertain multipliers. * Siich a test, however, gives 
for the lowest limit pr mij^mum number results so low as 
to lead us to perceive that;even 4 n the great families, — our 
knowledge of which has beipii qf late most strikingly en- 
riched by the descriptions of botanists, — we are still 
acquainted with only a small part of existing plants. 
The Repertorium of Walpers completes Decandolle^s Pro- 
dromus of 1825, up to 184*6 : We find in it, in the family 
of Leguminosae, 8068 species. We may Assume the ratio, 
or relative numerioal proportion of this family to all phse- 
nogamous plants, to be •5T — as. we find it within 
the tropics, in the middle l|^perate, and - 3 ^ in the 
cold n^thern zone. The described Leguminosse would 
thus leM us to assume only 1694 j 00 existing pluenogamous 
species on the whole surface of the earth, whereas, as we 
have shewn, the Composite indicate more than 160000 
already known species. The discordance is instructive, and 
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may be farther elucidated and illustrated by the following 
analogous considerations. 

The major put of the Compositte^ of which Linnseus knew 
only 785 species and which has now grown to 12000, 
appears to belong to the Old Continent: at least Decandolle 
described only 8590 American, whilst the European, Asiatic, 
and AMcan species amouivted to 6093. > Tins apparent 
richness in Composite is, however, illusive, and considerable 
only in appearance ; the ratio or quotient of the family, 
(tV between the tropics^ 4- ^ temperate zone, and -jV in 
the cold zone), shews that even more species of Compositae 
thap Leguminosse must hitherto have escaped the researches 
of travellers; for a multiplication by would give us only 
the improbably low numbepr. 14^000 Phaenogamous 
species. The families of Grasses and Cyperacese give still 
lower results, because comparatively still fewer of their 
species have been described and collected. We have only 
to cast our eyes on the map: of South America, remembering 
the wide extent of territory occupied by.grassy plains, not 
only in Venezuela and on tte banks of the Apure and the 
Meta, but sAso t& the south of the forest-covered regions of 
the Amazons, in Chaco, /Eastern Tucuman, and the Pampas 
of Buenos Ayres and^Fot^onia, bearing in mind that of 
all these extensive regiopPne greater part have never been 
explored by botanists, and tlie remainder only i^erfectly 
and incompletely so. Northern and Central Asia offer an 
almost equal extent of Steppes, J)ut in which, however, 
dicotyledonous herbat^us plants are more largely mingled 
with the Graminem. If we had sufficient grounds for be- 
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lieving that we are now^acquainted with half* the phsenoga- 
mous plants on the globe, and if we took the number of 
known species only at one or other of the before-mentioned 
number^ of 160000 or 213000, we ^hould still have to 
take the number of grasses (the general proportion of which 
appears to be in the first case at least at 26000, and 
in the second case at 35000 different species, which would 
give respectively the Wo cases only either -J- or iV P^^^t 
as known. 

The assumption that we^ already know half the exist- 
ing species, of phsenogamous plants is farther opposed by 
the following considerations. Several thousand sp^ies 
of Monocotyledons and Dycotyledons, and among them 
tall trees, — (I refer here to my own Expedition), — have 
been discovered in regions, considerable portions of which 
had been previously examined^iiy distinguished botanists. 
The portions of the great continents which have never 
even been trodden by botanioel observers considerably ex- 
ceed in area those which have been traversed by such tra- 
vellers, even in a superficial manner. The greatest variety 
of pheenogamous vegetation, i. e. the gi^test number of 
species on a given area, is found between the tropics, and 
in the sub-trojHcal zones, /^sj^ 
tion renders it so much tfil^lnore important to re- 
member how almost entirely unacquainted we are, on the 
New Continent, north of the equator, with the Eloras of 
Oaxaca, Yucatan, Guatimala, 'Nicaragua, the Isthmus of 
Panama, Choco, Antioquia, and the^ovincia de los Pastes ; 
— and south of the equator, with the Floras of the vast 
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forest region between the Ucayale, the Eio de la Madera, 
and the Tocantin (three great tributaries of the Amazons), 
and with those of Paraguay and the Provincia de los Mis- 
siones. In Africa, |: 5 cept in tespect to the coasts, we know 
nothing of the vegetation from 15° north to 20° south lati- 
tude ; in Asia we are unacquainted with the Floras of the 
south and south-east of Arabia, where the higlilands rise to 
about 6400 Jlnglish feet above the level of the sea, — of the 
countries between the Thian-schan, the Kuenliin, and the 
Himalaya, all the west part of China, and the greater part of 
the countries beyond the Ganges. Still more unknown to 
the^ botanist are the interior of Borneo, New Guinea, 
and part of Australia. Farther to the south the number 
of species undergoes a wonderful’ diminution, as Joseph 
Hooker has well and ably shewn from his own observation in 
his Antarctic Flora. The three islands of which New Zealand 
consists extend from 84 to 47J*°* S, latitude, and as they 
contain, moreover, snowy mountains of above 8850 English 
feet elevation, they must include considerable diversity of 
climate. The Northern Island has been examined with 
tolerable completeness from the voyage of Banks and So- 
lander to Lesson and the Brothers Cunningham and Colenso, 
and yet in more thaus^^^ars we have only become ac- 
quainted with less thaai ^^^phsenogamous species. (Dief- 
fenbach, Travels. in /New Zealand,* 1843, vol. i. p, 419.) 
The paucity of vegetable corresponds to the paucity of 
animal species. Joseph Hooker, v in liis Flora Antarctica, 
p. 73-75, remarks that 4 ^^ the botany of the densely wooded 
regions of the Southern Island of the New Zealand group 
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and t)f Fuegia is much more meagre not only than that of 
similarly clothed regions of Europe, but of islands many 
degrees nearer to the Northern pole than these are to the 
Southern one. Iceland, for instance, which is from 8 to 1 0 
degrees farther from the equator than the Auckland and 
the Campbell Islands, contains certainly five times as many 
flowering plants. In. the Antarctic Flora, ;Under the in- 
fluence of a cool and moistj: but singularly equable climate, 
great uniformity, arising from paucity of species, is asso- 
ciated with great luxuriance of vegetation. This strilang 
iiniformityprevails both at different levels, (the species found 
on the plains appearing also on the slopes of the moun- 
tains), and over ^st extents of country, from .the south of 
Chili to Patagonia, and even to Tierra del Fuego, or from 
lat. 45® to 56®. Compare, on the other hand, in the nor- 
thern temperate region, the Flora of the South of France, 
in the latitude of the Chonos Archipelago on the coast of 
Chili, with the Flora of Argyleshire jn Scotland in the 
latitude of Cape Horn, and howgreat a difference of species 
is found } while in the Southern Hemisphere the same types 
of vegetation pals through many degrees of latitude. 
Lastly, on Walden Island, in lat. 80 J-® N., or not ten 
degrees from the North Pole species of 

flowering plants have been coll(^|^^ while in the soutffern- 
most islet of the South Shetlands, though only in lat. 
03® S., only a solitary grass wa# found.” These considera- 
tions on the distribution of . plants confirm the belief that 
the great mass of still unobserved, uncollected, and unde- 
scribed flowering plants must be sought for in tropical 
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countries, and in the latitudes from 12° to 15° distaQt*&on) 
the tropics. 

It has appeared to- me not unimportant to show the im* 
perfect state of our knowledge in this still little cultivated 
department of arithmetical botany, and to propoqpd nume> 
rical questions in a more distinct and determinate manner 
than could haVe been previously done. In all conjectures 
respecting numerical relations we must seek first for the 
possibility of deducing the lower or minimum limits ; as in 
a question treated of by me elsewhere, on the proportion of 
coined gold and silver to the quantity of the precious metal 
fal^ricated in other ways ; or as in the .questions of how 
many stats, from the 10th to the 12th magnitude, are 
dispersed avec the sky, and how many of the smallest 
telescopic stars the Mdky Way may contain. (John 
Herschel, Besults jof Astron. Observ. at the Cape of Good 
Hope, 1847, p. 381.) We may consider it as established, 
that if it were possiUe to know completely and thoroughly 
by observation all the species belon^g to one of the great 
families of phanerogamous or flowering pl^ts, we should 
letxn thereby at the same time, approximstively, the entire 
sum of all such plants (including all the families). As, there- 
fore, by the pn^rescdja^xploration of new countries we 
pro^ssively and gradup^Iexhaust the remaining unknown 
species of any of the great families, the previously assigned 
lowest limit rises gradua^y tigher, and since the forms reci- 
procally limit each .other in,i conformity with still undis- 
coveredlawsof univer^organi8ation, we approach continually 
nearer to the solution of the great numerical problem of 
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organic life. But is the number of organic forms itself a 
constant number ? Do new vegetable forms spring from 
the ground after long periods of time, while others become 
more and more rare, and at last disappear? Geology, by 
means of her historical monuments of ancient terrestrial 
life, answers to the latter portion of this question afBrma- 
tively. In the Ancient World," to use the remark of an 
eminent naturalist, Link (Abhandl, der Akad. der Wiss. 
zu Berlin aus dem Jahr 184i6, S. 322), ^^we see characters, 
now apparently remote and widely separated from each 
other, associated or crowded together in wondrous forms, ^ 
if a greater development and separation awaited a later age 
ill the history of our planet." 

p. 19. — If the height of the aerial ocean and 
its pressure have not alwags been the same,'* 

The pressure of the atmosphere has a decided influence 
on the form and life of plants, From the abundance and 
importance of their leafy organs provided with porous 
openings, plants live principally in and through their 
surfaces; and hence their dependence on the surround- 
ing medium. Animals are dependent rather on in- 
ternal impulses and stimuli; they originate and main- 
tain their own temperature, by means of muscular 
movement, their own electric currents, and the chemical 
vital processes which depend on and react upon those 
currents. A species of skin-respiration is an active and 
important vital function in plants,^nd this respiration, in 
so far as it consists in evaporation, inhalatiou, and exhak- 
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tion of fluids, is dependent on the pressure of the atmos- 
phere. Therefore it is that alpine plants are more aromatic, 
and are hairy and. covered with numerous pores. (See my 
work iiber die gereizte Muskel-und Nervenfaser, Bd. ii. 
S. 142-145.) For according to Zoonomic experience, organs 
become more abundant and more perfect in proportion to 
the facility with which the conditions necessary for the 
exercise of their functions are fiilfilled, — as I have elsewhere 
shown. In alpine plants the disturbance of their skin- 
respiration occasioned by increased atmospheric pressure 
makes it very difficult for such plants to flourish in the low 
gro^mds. 

The question whether the mean pressure of the aerial 
ocean which surrounds our globe has always been tlie same 
is quite undecided : we do not even know" accurately 
whether the mean height of the barometer has continued 
the same at the stoe place for a century past. According 
to Poleni's and Toaldo^s obseiyations, the pressure would 
have seemed to vary. The correctness of these observations 
has long been doubted, but the recent researches of Carlini 
render it almost probable that the mean height of the baro- 
meter is diminishing in Milan. Perhaps the phenomenon is 
a very local one, and depej^dent on variations in descending 
atmospheric currents. 

(1®) p. 20. — " Palms/^ 

It is remarkable that of this majestic form of plants,— 
(some of which rise fo more than twice the height of 
the Royal Palace at Berlin, and to which the Indian 
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Amarasinha gave the characteristic appellation of " Kings 
among the Grasses’^),--- up to the time of the death of 
Jiiniiceus only 15 species were described. The Peruvian 
travellers Ruiz and Pavon added to these 8 more species. 
Ronpland and I, in passing over a more extensive range of 
country from 12^ S. lat. to 21° N. lat., described 20 new 
species of palms, and distinguished as many more, but 
without being able to obtain complete specimens of their 
flowers. (Humboldt de distrib. geogr. Plantariim, p. 22^ — 
233.) At the present time, 44 years after my return from 
Mexico, there are from the Old and New World, including 
the East Indian species brought by Griffith, above 440 regu« 
larly desmribed species. The Enumeratio Plantarum of my 
friend Kunth, published in 1841, had already 356 species. 

A few, but only a few species of palms, are, like our 
Conifer®, Quercine®, and Betijline®, social plants : such 
are the Mauritia flexuosa, and two species of Cham®rops, 
one of which, the Chammrops huihilis, occupies extensive 
tracts of ground "near the Mouth of the Ebro and in 
Valencia; and the other, C. mocini, discovered by us on 
the Mexican shore of the Pacific and entirely without 
prickles, is also a social plant. While some kinds of palms, 
including Cham®rops and Cocos, are littoral or shore-loving 
trees, there is in the tropics a peculiar group of mountain 
palms, which if I am not mistaken was entirely unknown 
previous to my South American travels. Almost all species 
of the family of palms grow on the plailns or low founds 
in a mean temperature of between. 22° and 24° Reaumur 



128 


PHYSIOGNOMY OF PLANTS, 


(81®.5 and 86®, Fahr.) ; rarely ascending so high as 1900 
English feet on the declivities of the Andes : but in the 
mountain palms to which I have alluded, the beautiful 
Wax-palm (Ceroxylon andicola), the Palmetto of Azufral 
at the Pass of Quindiu (Oreodoxa frigida), and the reed-like 
Kunthia montaHa (Cana de la Vibora) *of Pasto, attain 
elevations between 6400 and 9600 English feet above the 
level of the sea, where the thermometer often sinks at night as 
low, as 4®.8 and 6® of Reaumur (42®.8 and 45.® 5, Fahr.), and 
the mean temperature scarcely amounts .to 11® Reaumur, or 
5 6®. 8 Fahr. These Alpine Palms grow among Amentacese, 
yew-leaved species of Podocarpus and Oaks (Quercus grana- 
tensis). I have determined by exact barometrical measure- 
ment the upper and lower limits of the range of the Wax- 
Palm. We first began to find it on the eastern declivity of 
Andes of Quindiu, at the height of 7440 (about 7980 
English) feet above the level of the sea, and it extended 
upwards as far as the Gsfrita del Paramo and los Volcancitos, 
or to 9100 (almost 9700 English) feet: several years after 
my departure from the country the distinguished botanist 
Don Jose Caldas, who had been long our companion amidst 
the mountains of New Granada, and who afterwards fell a 
victim to Spanish party hatred, found three species of palms 
growing in the Paramo de Guanacos very near the limits of 
perpetual show ; therefore probably at an elevation of more 
than 13000 (ISflfeS "English) feet. (Semanario de Santa 
P6 de Bogota, 1809, No. 21, p. 163.) Even beyond the 
tropics, in the latitude of 28® North, the Chamaerops mar- 
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tiana reaches *011 the sub-Himal^an mountains a heij^ht of 
5000 English feet. (Waili^ Plantse Asiaticte* Vol. ui. 

to. 211.) ' 

If wc look for the cxtrej^i ^^ Qp^iihical limits of palm*?, 
(which arc also j^ie .exireme olimtic limits in all the spe- 
cies which inhabit^ Ipcahties liitje raised above the 
level of the sea),^we see^^^^fi^l^e j^e-palm^ the CIm- 
mserops humilis, Q.^j^aln;^fo, and the ,^rec|, sapida of 
New Zealand^ advance zones of 

either hemisph^i;^ jg^^remoDii mean tempera- 
ture of the equals 1*1^^ and 12‘^.5 Reaumur 

(57°.2, and Jf wc form a series of culti- 

vated plants or trees^ j^^ed^in order of succession accord- 
ing to the degrei^l kqat they require, and beginning with 
the i?iaximum,^^ J^a^e Cacao, Indigo, Plantmns, Coffee, 
Cotton, pate-pali^ 9 , Orqpge and^ ^eji^ ^reeij, Olives, 
S v\ ect Chefetnutsjj^aud V ines. In E^iT>p^date-palms (intro- 
duced, not itidij^noiw) grow mniglca ^th Cliamccrops 
humihs in the par^elat^of 43J^and 44°, as on the Genoese 
Riviera del Ponenti^^ n^i^Boraigliera, between ^Monaco and 
S<\n Stefano, where ifaggfe M an assemblage of more tlian 
4000 palm-^tems; and i^QQalmati^ round Spalej^ro. It is 
remaikablc that Chamaeroj^ liumflis^is a^undjj^i| Imth at 
Nice and in ^arfima, ?ind yet is^ not found in the islan^ of 
Corsica which J^^Wween tho^^^iditi^g^ In file New 
Continent, the sometimes 

above 40 Engh?h feet high, oj^ij advances^ o|; far North as 
31° latitude, a difference sufficiently explained by the in- 
flexions of the isothermal lines. In the Southern herai- 

MOL. II. K 
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sphere, in New Holland, pal|ps, of which there are very few, 
(six or seven species) only ^vance to 84° of latitude (see 
Bobert Brownes general^ jemarks on the Botany of Terra 
Australis, p. 45) : and in New Sfealand, where Sir Joseph 
Banks first saw an Areca palm, they reach the 38th parallel. 
In Africa, which7 quite conWry to the ancient and still 
widely prevailing belief, is' pogr in species of palms, 
only one palm, the Hyphmiie' oariacea, advances to Port 
Natal in 80° latitu4e. The contin^tof South America 
presents almost the same limits in respect to latitude. On 
the eastern side of the Andes, ^ in the Pampas of Buenos 
Ayres and in the Cis-Plata province^ palms extend, according 
to Auguste de St.-IIilaire, to 34° an^ 35° S. latitude. This 
is also the latitude to which on the western side of the 
Andes the Coco de Chile (our Jub«a spec^bilis?), the only 
Chilian palm, extends, accordingi^to Claude Gay, being as 
far as the hanks hf the Bio Maule. (See also l)arwin s 
Journal, edition of I845| p. 244 and‘266J|^/ 

I will here introduce some detached remarks which I 
wrote in Match, 18Q1, on board me ship in which we 
were smling from the palmy sliores oljthe Ifiouth of the Eio 
Sinu, west of Darien, to Cartagena de las Indil». 

"We hate now, in the course* of the two years which we 
have spent in Sbath America, seen 27 '.different species of 
palms. How numj nra^ Commeieon) ^l^hhnberg, Banks, 
Solander, the two I|^r^,^Adanson, ansd Sonnerat, have 
observed in their distant Voyages ! Yet, at the present 
moment, when I write these lines, our systems of botany 
do not include more than from 14 to 18 systematically 
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described species. In truth, the difficulty of procuring the 
flowers of palms is greater thm can readily be imagined. 
We have felt it so much the more from having especially 
directed our attention to Palms, ^Grasses, Cyperacese, Juii- 
caceae, Cryptogamous Plants, and such other objects as have 
been least studied hitherto. Most species of pdms flov er 
only once a year, in the neighbourhood of the Equator in 
the months of January and Pefiriiary. But how often is it 
impossible for traveflers to be precisely at that ^easorf in 
places where palms are principally found. In many species 
of palms the flowers last only so few days that one almost 
cilways arrives too late, and finds the fertilization completed 
cuid the male blossoms gone. Frequently only three or four 
species of palms are found in areas of 2000 square German 
geographical miles (3200 English geographical square 
miles). How js it possible during the* short flowering 
"reason to visit the different places where pelms abound : the 
Missions on the Eio Caroni, the Morichales at the mouth of 
the Orinoco, the valley of Caura and Erevato, the banks of 
the Atabapo and the Bio Negro, and the side of the Duida 
Mountain? Add to this the difficulty of reaching the 
flowers, when, in the dense for^ts, or on the swampy river 
banks, (as on the Temi and Tuamini), one sees them hanging 
from stems above 60 feet higli, and armed with forrnidable 
Opines. A trav^er, when preparing to leave Europe on an 
expedition in Vl^lfeh natur4 h^tor^ is one of his leading 
objects^ flatters himself with the thoughts'^" sbe^i^dlp^ved 
blades fastened to long poles, with whi&’ he .imagines he 
''dl be able to reach and cut down whatever he desires ; he 
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dreams, too, of native boys, who, with cord fastened to 
their two feet, are to cKmb up* the highest trees at his 
bidding, fiut, alas ! ve^ few of these fancies are ever 
realised; the great height of the blossoms renders the pole*-, 
useless; and in the missions established on the banks of 
the rivers of Guiana, the traveller finds himself ampng Indians 
whose poverty, stoicism, and uncultivated slate, render 
them so rich, and so free S*om wants of every kind, that 
neither money nor 6ther presents that can be made to them 
will induce them to turn three steps out of their path 
This insurmountable apathy is the more provoking to a 
European, because he sees the same people climb with incon- 
ceivable agility wherever theii; own fancies lead them ; for 
example, when they wish to catch a parrot, or an iguana, 
or ^monkey, which having been wounded by their arrows 
saves lumself frpin falling by holding on to the branches 
with bis prehensile tall. Even at the Havannah we met 
With ^similar disappointment. We w^ere there' in the 
montnof January, and saw all the trees of the Palma Eeal 
(our Oreodoxa regia), in the immediate vicinity of the 
dty and on thp public walks, adorned with dhow-wlute 
blossoms, For several days we offf3red the negro boys whom 
we met in the streets of Re^Ia and Guaiiavacoa two piaistres 
for a sinffle bunch of the blpssoms which ^e wanted, but in 
vain ! Between the tropics inen are indis^ed to laborious * 
exertioi^ compe^cj[ bjr constraimf or by extreme 

destitutron.^ Tbe^otaniste^l^,.artists of the Royal Spanish 
Commission ^Ipr rp5eauclm$ in Natural History, under the 
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and Echevena), — acknow ledged to us that dunng several 
yr Tjs they had not heeu able to obtain these dowers for 
cN.inunxtion. These difficulties, sufficiently^ explain what 
would have been incomprehensible to me before my voyage, 


namely, that although dpxinn; our two years' stay up to the 
piLbCiit time, we h$ve, hxdeed, discovered more tWn 20 diffe- 
rent species jOf pahQS, we havj* as yet been only able to 
describe systematically 12. “ jSow interesting a work might 
be producectbj,a l^aveller in South ^Aroerica who should 
occupy j^toi^^^exclusively with, the fltildy fit palms, and 
should ^&^e drawings of the spathe, spadix, in|oie8C|tlce, 
and fruit, all of the size 'of n^ure !” (I wfc^*;t|Bt||jmy 


years, before the jUtazilieu travei^ of Martins 


of palms, they are jgeneraJdy eith» piimate (fej^^||ij^ox 
divided hke the plume of a feath^};-^r elsej^Ul^te or 
palmo-digitate (of a fah-liheform) ; tliehaf-stalk^]^olus), 
IS in some species withQat»ipines, in others shatpif*6mthe(I 
(serrato-spinosusy! ,The form of the leaf in Caiyita uieiis 
ind'Martine^caiy^^^a, J[which we sew on the banks of 
the Onnoco and t^d a^n in the Andes, at the 

pass of Quindio, 3000^.1):. (81^97 English} feet above the 
level of the 8ea)’,,j|^c^|^ional and almost^ um^ei' aWng 
palms, as. is the'fouh of^ ^Png 

trees. The port and pbysiogn<M^j^»^lms hay| t» 
of ^racter very 

8hafti|Dr caudex, is generally sjHiaps attd; Kindilw^ out in 


. ... 

extremely rare exceptions divides into branches in the 
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manlier of the Dracsenas, as in Cucifera thebaica (the Doum- 
palm), and Hyphsene coriacea. It is sometimes dispropor- 
tionately thick (as in Corozo del Siuu, our Alfonsia oleifera) , 
sometimes feeble as a reed (as in Piritu, Kuntlua moutana, 
and. the Mexican Corypha nana| ; sojnetimes swelling towards 
the base (as in Cocos) ; sometimes smooth^ and sometimes 
scaly (Palma de covija o de sombrero, in the Llanos) ; 
sometiine^^ armed with, spines (as Corozo de Cumana and 
Maganilla^de Caripe)^ the long spines being distributed with 
much regularity in concentric rings/^ 

Characteristic differences are slso furnished in some spe- 
which, springing from the stem at about a foot 
or half above the ground^ either raise the stem as it 

|qaflfolding, or Surround it with thick buttresses. 
I have^ts^it "ViVerras, and even very small monkeys, pass 
this kind of scaffolding formed by the' roots of 
Ofti^ the shaft or stem is swollen only in the 
mid 4^>M|pemg more slemder above and below, as in the 
Pahiut'4jeal‘t)l the I^fid of Cuba. The jteaves are sometimes 


of a fiwl ehitiii>g greeh (as in the Maoritia and the 
Cocoa nnt pjm) sWatimes'of a silv^ whtt&on the nhder 
side (as 'in t^e lender rwrp^m^ Ck^^hamir^ama, which 
we found In ihii of Trinidad de G^a) . Sometimes 

'the mid^ palmate lea( ii'omamented with 

eonocaitrio yeSoiiifis^ ^ stripes hk^ a peacock’s tail; 

a» ii^ the thorn; lla^^^ o which 'Bonnlnnd discovered on 
the banfee>^tli«»&ti^A^^jpo.” 

^Hiftclimt^lqnidlae leaves' is a character not less fiiSpCr- 
tant than ibeir form and colour. The leaflets (foliola), are 



ANNOTATIONS AND ADDITIONS, 


135 


sometimes arranged like the teeth of a comb, set on in the 
same plane, and close to each other, and having a very rigid 
parenchyma (as in Cocos, and in Phmnix the genus to 
which the Date belongs) ; whence the fine pla^ of light 
from the sun-beams tailing on the upper surface of the 
leaves (which is of a fresher- verdure in Cocos, and of 
a more dead and ashy hue in the date palm) ; sometimes 
the leaves are. flag-like, of a thinner and more flexible 
texture, and curl towards the ' eirtremities (as in Jagua, 
Palma Beal del Sinu, Psjma Real de Cuba, and Piritu delP 
Orinoco). The peculiarly majestic character of palms is 
given not only by their lofty stems, but also in averj^high 
degree by the direction of their leaves. It is part of the 
beauty of an^ particular species of palms that leaves 
should possess* this aspiring character ; and not only in 
youth> as is the case in the Date-palm, but also th^oi^hout 
the duration of the life of the tree. The more ti^^ht'^he 
direction of the leaves, or, in other words, the ^lore acute 
the angles which they form with the upper parfror' continu- 
ation of the stem, the- grander and more imposing is the 
general character sthd physiognomy of the tree. How 
different are the.chaya^r and aspect given by the droop- 
ing leaves of t;he ^alrna. de covija del Orinoco y de los 
Llanos do'^Calabozo (Cor^ha tectorum) ; the more nearly 
horizontal least less lipright leaves o^ the Date and 

Cocoa-nut* »pahhs.j and ^ the aspiring heavenward pointing 
branches df the Jagiiia, the Ouenrito, alfe the Pirijao ! 

Nature has lavished every beauty of form on the Jagua 
palm, which, intermingled with ^ the Cucurito or Vadgihai, 
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(85 to 106 English feet high), adorns the cataracts of Atures 
and Maypnres, and is occasioually found also on the lonely 
hanks of the Gassiquiare. The smooth slender stems of the 
Jagoa, flsing to betw^' 64 and 75 English feet, appear 
above the dense mass of foliage of other kinds of trees from 
amidst which they spring like raised colonnades, their airy 
summits oontrteting bwutifully 'with ‘ the thickly-leaved 
species of Ceiba, and with the'forest of Laurinese, Calophyl- 
lum,.and different speciss of Amyris which surround them. 
The leaves of the Jagua, which are few in number (scarcely 
so many as seven or eight), ate sixteen or seventeen feet 
long^ and rise almost vertically into the air ; their extremities 
are ctirled like plumes j the ultimate divisions or leaflets, 
havin^only a thin grass-like parenchyma, fiuttcr lightly 
and a^y round the slowly balancing central leaf-stalks. 
In a^ palms the inflorescence springs from the trunk itself, 
ao^W^kHhe place where the leaves originate; but the 
mainer in wlaoh this takes place modiSes the physiognomic 
charactar. f In a few species only (as )the Corozo del Sinu), 
the spathe (or sheath endq^g the flowers and fruits), rises 
vertically, and the fruits stand erect, fomdng a kind of 
thyrsus, like the fruits of the Brott^lia : in njost species of 
palms the spathes (which are smOoth and some- 

times rough and armed with formi^le 8pii|te)^aie pendent; 
in a few specks the m^flowlts sze^ofa darfSling whiteness, 
and in such cases th# flower-coycxed kpadht, .when fully 
developed, shines frAn afar. In mc^ ipodes of* pahns the 
male flowers are yellowish,'cloaely Crowded, and sppea^almost 
withered when they disengage themselves pcota the spathe. 
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“In ^Palms with pumate foliage^ the leaf-stalks either 
proceed (as in the Cocoa-nut, the I)ate, and the Pahna Jleal 
del Siuu) from the dry, rough, woody part of the stem ; 
or, as in the Palma Ecal de la Havana (Oreod93?;a /egia) 
seen and admired by Columbus, there ris^ upo^th^ rough 
part of the sjjpm a grass-green, smooth, thinner i^iaft,^like 
a column fftaced upon a golunni, and from, this the leaf- 
4alks spring. In fan-palms, "foliis p^matis,^^ the , leafy 
cro^Mi (as in the Moriche and the Pahna sombrero de la 
Ihvaua) often rests on a previous bejl of dry leaves, ^ cir- 
cumstance which gives tp the tree a sombre and melancholy 
appearance. In some umbrella-palms the crown coij^ists 
of very few leaves, wliich rise .ttpv^rds, carried on very 
slender petioles or foot-stalks (as in Mir^tguama). 

“ The form and colour of the fruita^iOft aldo offer 

much more variety than, is commo||Jy belieyed, ii^Ewcpge^ 
M inritia flexuosa *))ears egg-shaped fruits, 
bftwn, and shining surface, gives them^^^9j|ij^^ng oif^^e 
appearance of young fir-conest What a^jiiffercnce between 
the enormous triangular epeoa-nut, the soft fleshy bemos of 
the date, and the smaU .hard fruits of theCorozo! But 
among the fruits of pa|Sa(^ npne equ^ ij beauty those ojf the 
P^ijao (Pihigiiao' of S. Pemando, dq^iabapo and S. Bal- 
thasar) ; fgg-^haped,^ meajy, jxad usually ^thqut 

seeds, two or three inches .thick, and,, qf gpWou ^oc^our, 
which on one is overspread with c]|xu3on,j^ 
richly coloured fruits, crowded , ^together in^ 
grapes, are pendent from the^ ^ p|lm 
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trees.” I have already spoken in the first volume of the 
presffltti- vorkj p. 216, c$ these beautiful ffuits, of which 
there are seventy or eghty in a bunch, and which can be 
prepared tb food in a variety of ways, like plantains and 
potatoes. 

In some species of Palms the flower shq|th, or spathc 
surrounding < the Sj^mdix and the flowers, opilis suddenl) 
wHhian audible sound. Eichard Schomburgk (Ecisen in 
Britisch Guiana, Th. i. S. 55) has like myself observed this 
phenomenon in the flowering of the Oreodoxa oleracea. 
This first opening of the flowers of Palms accompanied by 
sound recalls the vernal Dithyrambus of Pindar, and the 
moment when, in Argive Neutea, " the first opening shoot 
,of the date-palm , proclaims the arrival of balmy spring.” 
(Kosmos, Bd. ii. S..10 ; Eng. cd. p. 10.) 

!l|^ee>veg^bl 0 forms of peculiar beauty ate proper to the 
trid|^)ifl .zone parts of the globe; Palms, Plantains or 
Bft^as, and ail)orescent Perns. It is where heat Aid 
moisture are combined that V^etation is most vigorous, and 
its fonui^ most varied ; and hence South America excelsrthe 
rest of the tropical lyorld in the iwber and beauty o£ her 
spedes of Palms. ^ImAsia t|us tonu of vegetation is more 
xaie, perhaps beeause >a considerablb ^art of the In^ 
continent which Wf^ .eitaated immedia^ly under the equi- 
noctaul line has been broken up and covered by, the sea in 
the aourse of former geological .levolurions. We know 
scarcely anytjuug of the pfihu trees of Africa between the 
Bi^t of Beuiu and the Coast of Ajan; and, gmierally 
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speaking, we are only acquainted, as- has b<jen* already le* 
marked, with a very small number 'of species of-' ^ikns be- 
longing to that quarter of the globe. 

I^ms afford, next to Conifer® and species o|.Eucalyptus 
belonging to the family of Myrtace®, examples of the greatest 
loftiness of stature attained by any of the members of the 
vegetable kingdom. Of the Cabbage Palm (Areca oleracea), 
stems have been seen from 150 to 160 I*rench (180 to 170 
English) feet 'high. (Aug. de Saint-Hilaire, Morphologic 
vegetale, 1840, p. 176.) The Wax-palm, orfr Ceroxylon 
andicola, discovered us on the Andes between Ibagae 
and Carthago,* on the Montafia de Quindiu, attauts the 
immense height of 160 to 180 Preneh (170 to 192 English) 
feet. I was able to measure with dxactness the prostrate 
trunks which had been cut down and were lying in the 
forest. Next to the Wax-palm, Oreodoxa Sancon%|which 
we found in flower near BoldamUa in the Cauca Yal^ and 
wliich affords a very hard and exeellmit building wood, 
appeared to me to be tbe ^lest of'A.mctican palms. The 
circumstance that notwithstanding the enormous quantity of 
fruits produced by a single Palm tree, Ae number of indi- 
viduals of each spemes ^hich are-foUna in a wild state is 
not very con8iderabfte|,'‘’oa& only be 'explained by the 6e- 
quen% abortive development of the fruits (and cons^uent 
absence of seeds), and by the voradty of their numerous 
assailants, belonging to all classes of the animal world. Tet 
although ! have saidetbat the.wild*individtt|d8 are'not weiy 
numerous, there are in the basin of theOrifrU^o entire^bes 
of men who live for several montlis of the year on the fruits 
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of/palms. In palmetis, Piliiguao consitis, singuli truiici 
qadtanni?''fere 400 fnictus ferunt pomiformes, tritumque e^t 
verbum ^ inter i litres S. Francisci, ad ripas Orinoci et 
Gauiniae dfgentes, mire pingnescere Indorum corpora, quo- 
ties ubetem PaluiJe fructum fundant/^ (Humboldt, de Dis- 
trib. geogr. Plant, p* 240.) 

p. 22 . — Since the earliest infancy of hitman 
civilisation.^^ 

Ill all tropica] countries we find tlie cultivation of the 
Banana or Plantain established from the earliest times with 
which tradition or histoiy make us acquainffed. It is cer- 
tain that in the course, of the last few centuries African 
slaves have brought hew varieties to Amfrica, but it is 
equally" certain that Plantains were cultivated in the new 
world before its discovery by Columbus. The Guaikeri 
Indillns at Cumana assumed us that on the Coast of Paria, 
near the Golfo Triste, when the fruits were allowed to reinaiu 
dh thd tree till ripe, the plantain sometimes produced seeds 
which wiihld germinate and in this manner plantains are 
occasionally found jijbwiug wild in the recesses of the forest, 
from ripe seeds conv,<^ed>thitheriby bj|ds. Perfectly formed 
seeds have also sometimes* been foifrid.^in plantain fruits at 
Bordones, near CumanJf.v^ (Compare my fiasai sur la Geo- 
graphie des Plantes, p.*29; and my Eelu^hist. T. i. pp. 
104 and 587, T. ii. pp. 355 and 367d 

I have alr^dy j^maVked elsewhere (Kosmqs, Bd. ii. 
S. JOl; English edition, p. 156), that Onesicritus and 
the other companions of Alexander, while they make no 
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allusion to the tall arborescent ferns, speak of the fan- 
leaved umbrella palm, and of the deli(&te and always fresh 
verdure of the cultivated plantains or baiian^Sr Among the 
Sanscrit names given by Amarasinha for the ^plantain or 
banana (the Mu^^a of botanists) there are bhaliu-phala (sun- 
fruit), varaiia-buscha, and moko. Phala signifles fruit in 
general. Lassen explains the words of Pliny (xii. 6), 
'^arbori nomen pate, porno aricnm^^ thus: *^The Roman 
mistook the word pala, fruit, for the name of the trees and 
varana (in the mouth of a Greek ouarana) became tians- 
forined into ariena. The Arabic mau^a may have been 
formed from moko, and hence our Musa. Blianu-fi^it is 
not fur from banana-frnit.^^ (Compare Lassen, Indischc 
Alterthninskunde, Bd.i. S. 262, with my Essai politique sur 
la Nouvclle Espague, T. ii. p. 382, and Eel. hist. T. i. p. 491.) 

(^') p. 22 , — The forn%.of Mahhcecd!^ 

s 

Larger inalvaceous forms begin to app'ear as soon as we 
Iiavc crossed the Alps ; at Nice and in Dalmatia, Lavatera 
aiboita; and in Liguria, Lavateta olbia.‘ The dimensions of 
the Baobab, monkey-brea(i tree, have been mentioned above, 
(Vol. ii. p. 90.) To this form*w*^ttached the also bota- 
lucally allied fajtnilies of the Byttneriacem (Sterculia, Her- 
inunnia, and the large-leaved Theobroma Cacao, in which 
the flowers spring from the bark, both of the trunk and 
the roots) ; the Bombaceee (Adansonia, Helicteres, and 
Cheirostemon) ; and lastly the Tiliaceee (Sparmannia Afri- 
caiifi.) 1 may name more paiticularly as superb represen- 
tatives of the Mallow-form, our Cavanillesia platanifolia, of 
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Turbaco near Carthagena iir South America, and the cele- 
brated Ochroma-lite Hand-tree; the Macpalxochiquahuitl of 
the Mexicans, (from macpalli, the flat hand), Arbol de las 
Mani^ of the Spaniards, our Cheirostemon platanoides ; in 
which the long Curved anthers project beyond the fine purple 
blossom, causing it to resemble a hand or claw. Throughout 
the Mexican. States this one highly ancient tree is the only 
existing individual of this extraordinary race : it is supposed 
to be* a strahger, planted about five centuries ago by the 
kin^ of Tolpioa. I found the height above the sea where 
the Arbol de^las Manilas stands to be 8280 French (8824 
Englfth) feet. Why is there only a single individual, and 
from whence did the kings of Toluca procure either the 
young tree or the seed ? It seems no less diflicult to account 
for Montezuma not having possessed it in his botanical 
gardens of*IIuaxtepec, Chapoltepec, and Iztapalapan, of 
which Hernandez, the surgeon of Philip II., was still able 
to avail himself, and of which some traces remain even to 
the present day ; and it seems strange -that it should not 
have found a place among the representations of objects of 
natural history which ' Nezahualcoyotl, king of Tezcuco, 
caused to be drawn half a ^ century befbre the atrival of the 
Spaniards. It is asserted tliat the Hand-tree exists in a wild 
state in the forests of Guatimala. (Humboldt and Bon- 
jfiand, Plantes Cquinoxiales, T. i. p. 82, pi. 24 ; Essai polit. 
sur la Nouv. Esp., T. i. p. 98.) At the equator we have 
seen two Malvaceae, Sida phyllantlios (Cavan), and Sida pi- 
chinchensis, ascend, on,th6 mountain of Antisana and the 
Volcano Rucu-Pichincha, to the great elevations of 12600 
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and 14136 French (13430 and 15066 English) feet. (See 
our Plantes equin., T. ii. p. 113, pL 116.) Only the Saxi- 
fraga bojissingaultii (Brongn.) reaches, on the slope of the 
Chimborazo, an altitude six or seven hundred feet higter. 

(^®) p. 32 . — The Mimosa form^ 

The finely feathered or pinnated leaves of Mimosas, Aca- 
cias, Schrankias, and species of Desmanthus, are most* truly 
forms of tropical vegetation. Yet there are some represen- 
tations of this form beyond the tropics ; in the northern 
hemisphere in the Old Continent I can indeed cite but one, 
and that only in Asia, and a low-growi&g shrub, the Aca- 
cia Stephauiana, according to Kjteth^s idore recent investi- 
gations a species of the genhs *R*osopis. It is a social 
^ plant, covering the arid plaiKs of the province of Shirwan, 
on the Kur (Cyrus), as fh as the ancient Ataxes.*" Olivier 
also found it near Bagclad. ^ It is the Acacia foliis bipinnatis 
mentioned by Buxbaum, and extends as far north as 42® of 
latitude. (Tableau des Provinces situees sur la Cote occi- 
(leiitale de la Mer Caspienne, 'entre les fleuVes Terekftt Kour, 
1798, pp. 58 and 120.) In Africa the^ Acacia gummifera 
of Willdetiow advances* as far as Mogador, or to 32® north 
latitude. 

On the New Continent, the banks of the Mississipi 
and the Tennessee, as well as' the savannahs of Illinois, are 
adorned with Acacia glaiidulosa (Michaux), and A. brachy- 
loba (Willd) . Michaux found the Schrankia uAcinata extend 
northwards from Florida into Yirginia, or to 37® N. latitude. 
Gleditschia triacantha iS found, according to Barton, on the 
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east side of the AJlegliaiiy mountains, as far north as the 
88th parajleh and on the ^vesi side even as far as tlie 41 st 


parallel?^ (xledit^'chia monosperma ceases two degrees farther, 
to the south.^ feiese arc the limits the Mimosa form in 
The northern i^^isphcre. In the^ipouthera hemisphere we 



described bv Claude Gay, grows in Chili between the SOtli 
and 37th 'degrees qf south latitude. (Molina, Storia Natii- 
rale del Chili, 1782, p. 174.) Chih has no true Mimosa, 
but it Ixas threq^spe^^s of Acacia. Even in the north part 
of Chili the Xcacia^a'^^^iua^ly to a height of twelve 
or thirteen feet; and in 


south, near the sea coast, it 
hardly foot above tlie In South America, 

nortli of the eauator, the most ''excitable Mimosas were 
(next t() Jliinosa pudic^ K. ‘ wno^ens^^ M. somnians, 
and M. iomniculos^. Tbeoybrastus (iv. 8) and Pliny 
(xiii. 10) mention irrit^^flity^of the African t.ensitivc 
plant; l^ut I find the first deggription gf the South Ameri- 
can sensiftve plants (DgJmideras) ,in Herrera, Decad. TI. lib. 
in. cap. 4. The tplmit first attractg^the attention of the 
Sparyar^ in 15^8, in the savmigjiM^n the i|lhmu3 near 
ombre de Dios : ’‘'^^Mece costf^bsib^,-*’ and it was 
said tliat the leaves (''de^cmm^ de nna pldma dd pajaros”) 
only contracted on bung touched with the finger, and not 
if touched v ith a piece of wood. In the small swamps 
which surround the town of Mompox on the Magdalena, 
we di'icovered a beautiful aquatic Mimosacea (Desmantbus 
lacustrib). It is figured in our Plifntes ^juinoxiales, T. i. 
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p. 55, pi. 16. In the Andes of Caxamarca wcf found two 
Alpine Mimosefe (Mimosa montana and Acacia revoluta), 
8500 and 9000 French (about 9060 and 9590 English) 
feet above the surface of the Pacific. 

Hitherto no true Mimosa (in the sense established by 
Willdenow), or even Inga, has' been found in the temperate 
zone. Of all Acacias, the Oriental Acacia julibrissin, which 
Forskal has confounded with Mimosa arborea, is that which 
supports the greatest degree of cold. In the botanic garden 
of Padua there is in the open air a tree of this species with 
a stem of considerable thickness, although* the mean tem- 
perature of Padua is below 10.^5 Keanmur (55®.6 Pahr.), 

(19) p. Heaths/^ 

In these physiognomic considerations we by no means 
comprise under the name of Heaths the whoje of the natural 
family of Ericacese, which on account of the similarity 
and analogy of the floral parts includes Rhododendron, 
Befaria, Gaultheria,’ Escallonia, &c. We confine ourselves 
to the highly, accordant and characteristic form of the species 
of Erica, including Calluna (Erica) vulgaris, L., the common 
heather. . . 

While, in Europe, Erica carhea, E. tetralix,* B. cinerea, 
and Calluna vulgaris, cover large tracts of ground from the 
plains of Germany, France, and England to the extremity of 
Norway, South Africa offers the most varied assemblage of 
species. Only one species which is indigenous in the 
southern hemisphere at the Cape of Good Hope, Erica ura- 
bellata, is found in the northern hemispherfe, /. e. in the 
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North of Africa, in Spain, and Portugal. Erica vagans 
and E. arborea also belong to the two opposite coasts of the 
Mediterranean : the first is found in North Africa, near 
Marseilles, in Sicily, Dalmatia, and even in England ; the 
second in Spain, Italy, Istria, and in the Canaries.^^ (Klotsch 
on the Geographical Distribution of species of Erica with 
persistent corollas, MSS.) The common heather, Calluna 
vulgaris, is a social plant covering large tracts from the 
mctuth of the Scheldt to the western declivity of the Ural. 
Beyond the Ural, oaks and heaths cease together: both 
are entirely wanting in the whole^ of Northern Asia, and 
throughout Siberia to the shores of the Pacific Ocean. 
Gmelin (Flora Sibirica, T. iv. p. 129) and Pallas (Flora 
Bossica, T. i. Pars 2, p. 58) have expressed their astonish- 
ment at this disappearance of the Calluna vulgaris, — a dis- 
appearance whi<^, on the eastern declivity of the Ural Moun- 
^ns, is even more sudden and decided than might be 
inferred from the expressions of the last-named great natu- 
ralist. Pallas says merely : ultra Uralense jugum sensim 
deficit, vix in Isetensibus campis rarissime apparet, et ulte- 
riori Sibiri© plane deest.'^ Chaniisso, Adolph Ennan, and 
Heinrich Kittlitz, have found Andromedas indeed in Kamt- 
schatka, and on the North West coast of America, but no 
Calluna. The accurate knowledge which we now possess of 
the mean temperature of several parts of Northern Asia, as 
well as of the distribution of the annual temperature into 
the different seasons of the year, affords no sort of explana- 
tion of the cessation of heather to the east of the Ural 
Mountains. Joseph Hooker, in a note to his Flora Antarc- 
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ties, has treated and contrasted with great sagacify ant 
clearness two very different phenomena which tiiO distribu 
tion of plants presents to us : on the one hand, “ unifor 
mity of surface accoihpanied by a similarity (ff,Tegetation 
and on the oth^ hahd> ^' instances of a suddm change ii 
the vegetation unaccompahied by any div^ty of geologica 
or other features." (Joseph Hooket, Botany of the Antaro 
tic Voyage of the Erebus and Terror, 1844, p. ^10. j 
Is there any species of Erica in Central Asia? The plant 
spoken 6f by Saunders in Turner’s Travels to Thibet (Phil. 
Trans. Vol. Ixxix. p. 86), as having been foun^ in the 
Highlands of Nepaul (together with otheit European |dariJbs, 
Vaccinium myrtillus and V. oxycoccus) and described by 
him as Erica vulgaris, is believed by Bobert Brown to have 
been an Andromeda, probably Andromeda fastigi^ of Wal- 
lich. No less striking is the absence of GaQuna vulgaris, 
and of all the species of Erica throughout all parts of thei 
Continent of America, while the Callnna is found in 
Azores and in Iceland. It has not hith^ been 'seen in 
Greenland," Bbt was discovered a few years ago in Newfound- 
land. Th^ natural ffunily of the^Ericac^ is also almost 
entirely wanting in Australia) where it is replaced by Epa- 
cridese. Linnteus described only 102 species of the genus 
Erica; according to Klotzsch’s examination, tliis genus 
really contains, after a careful exclusion of all mere varieties, 
440 true species. 

■f 

{®®) p. 24. — " The Cactus form” 

If we take the natural family of the Opuntiacese separated 
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from the Grossulariacese (the species of Ribes), and, viewed 
as it is by Kimth (Handbuch der Bolaiiik, S. 609), we may 
wellreg^dit as belonging exclusively to America. lam 
aware that Roxburgh, in the Flmra Indica (inedita), cites 
two species of Cactus *as belonging to South Eastern Asia ; — 
Cactus indicus and^C. chinensis. Botii are widely dissemi- 
nated, and are found in a wild state (whether they were 
originally wild or have become so), and are distinct from 
Cactus opuntia and C. coccinellifer ; but it is remarkable 
that the Indian plant (Cactus indicus) has no ancient 
Sanscrit name. Cactus chinensis has introduced 
inr.Si Helena as a cultivated plant. Now that a more 
general interest has at length been awakened on the subject 
of the original distribution of plants, future investigation 
will dispel the doubts which Have been felt in several quar- 
ters respecting the existence of true Asiatic Opuntiacem. 
lln the animal kingdom particular forms are found to occur 
singly. Tapirs were long regarded as a form exclusively 
characteristic of the New Continent ; and yet the American 
tapir has been found as it were repeated in thiitof Malacca 
(Tapirus* indicus, Cuv.) 

Although the species of Cactus belong, generally speaking, 
more properly to the tropicar regions, yet some are indi- 
genous in the temperate zone^ as on the Missouri and in 
Louisiana, Cactus raissuriensis and C. vivipara; and Back 
saw wit|^ astorushment the shores of Rainy Lake, in north 
lat. 48® 40', covered with C. opuntia. South of the equator 
the species of Cactus do not extend beyond the Rio Itata, 
in lat. 86®, and the Rio Biobio, in lat. 37® 15'. In the 
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part of the Andes which is situated between the tropics, I 
Jiave seen species of Cactus (C. sepium, 0. ^hlorocalrpus, 
C. bonplandii) growing on elevated plains nine or ten 
thousand (French) feet (i^bout 9590 and 10660 English) 
above the levd of the^sea ^ but a still more alpine character 
is shewn in latitudt^ belonging to the temperate zone, in 
Chili, by the Opuntia ovallei,. which has yellow flowers and 
a creeping stem. The upper and lower limits beyond which 
this plant does not extend have been accurately determined 
by barometric measurfement by the learned botanist Claude 
Gay : it has ||y^er be^ found lo^er than 631^0 French 
(6746 English) feet, and it reaches and even passes j^he 
limits of perpetiml snow, having been found on uncovered 
masses of rock rising &om amongst the snbivs. The last 
small plants were collected ^n spots situated 12820 , French 
(13663 English) feet above the level of ^the sea. ^(Claudio 
Gay, Flora Chilensis, 1848, p. 3Q.) Some species of 
Echino cactus are also true alpine plants in Ohili. A 
counterpart to the finediaired Cactus senilis is found in 
the thick^wooled Cereus lanatus,,€alled by the natives Piscol, 
which has«handsome red fruit. We found it in Peru, near 
Guancabamba, when on our journey to the Amazons river. 
The dimensions of the different kinds of Cactacem (a group 
on which the Prince of Salra**Dyok has been the first to 
throw great light) offer great variety and contrasts. 
Echinocactus wislizeni, which is 4 feet high and 7 feet in 
circumference (4 feet 3 inches and 7 feet 5 inches ^inghsh), 
is still only the third in size, being surpassed by E. ingens 
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(Zucc.) and by E. platyceras (Lem:) ^(Wislizenus/ Tour to 
Northern M^iico, 1848, p. 97.) TJieEchinocactus stainesii 
reaches from 2 to feet diameto ; E. visnaga, from 
Mexico, upwards of 4 EngUsh feil^ ^ S English 

feet diameter, and weighs from 700^to 2000 lbs.: while 
Cactus naliiis, which we found ’Soi^oriUo, in the pro- 
vince of Jaen> is so small that/ being biily slightly rooted in 
the sand, it gets between the toes of dogs. The Melo- 
cactuses, which are full of juice in the '^dryest seasons like 
the Bavehala of Madagascar (forest-lesi in the language of 
.the country, from rave, raven , a 1^, and qi|, the Javanese 
/iai 2 s, a forest), are vegetable fountains ; ana the manner in 
which the hoiraes and mules stamp them open with their 
hoofs, at the riisk of inJutjTfmm the spines^jhas been already 
mention^ (VoL I; p. 19). Since the last quarter of a 
century opimtia has extended itsdf ' in a remarkable 

manner into Northern Africa, %ria, Greece, and the whole 
of the South of Europe; even penetrating, in Africa, from 
the coasts far into ihe interior of tfecountry, and associat- 
ing itself v^i^h the indigenous ^plantSL 

When one has been accustomed to see Cactuses only in 
our hothouses, one is astonished at the degree of density 
and hardness which the ligneous fibres attain in old 
cactus stems. The Indians know that cactus wood is in- 
corruptible, and'excellent for oarS and for the thresholds of 
doors. 'Ijjiere is hardly anything in vegetable physiognomy 
which makes so sin^lar and iriifeffaceable ^ impression on 
a newly arrived person, as the sight of an^arid plain thickly 
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covered, like those near Cumaua, New Bar^O|ia, and.^ro, 
and in the province of ^ien de Bracamorp, ^tl^colupnar 
and caudelabjA-ldre divided cactus stems. 

p« M. — Orchide(B. 

The almost .amnwl ehaj^p, of blossoms of Ox^ud$se is par- 
ticularly striking in the c«^l>ra^d Torito of South 
(our Anguloa gran^iflora) ; in ^ the Mosquito (our Bestrepia 
anteuuifera ) ; ii^tdie lElor del Espifita Santo (also an An- 
guloa,,.^pording to Elorrn Peruvkuite Prodiom. p. 118, 'tab. 

idbhe ^t-like flqvqr of* the Chilojdottja cqimuta 
(H<h^> iFlora antarctica^ p. 69) f in the vMexiqan Bletia 
speciosa } aiidvm^the highly curious hoist of our Eurqpeaii 
species of Ophrys ; 0. muscifera, 0, apifera, Q, a^j^ifera, 
0. arachnites, &c. A predilection for this ^superblv ^w^- 
ing group of plants has so increaaf^ that the nuip^l^onlti* 
vated in Europe by the brothers Loddiges in 1848, has been 
estimated at 2360 species ; while in it was rather more 
than 1650, and in 1813 only What a rich mine of 
still unknown superb^ flowering Orchidem^the interior of 
Africa must contain,. i| it is well watered I Eindley, in his 
finevwork entitled "The Genera and Species of O^phideous 
Plants*" di^isjabed in 1840 precisely 1980 species; at , the 
end of the yeaj^ l848^Klotz8ch reckoned 3545 species. 

While in thetempei|tjt;e|md coldisones, tjxere are only "ter- 
restrial'if Orchi^, t. e. grc^ug on and close to % ground; 
tropical counb^iq?. posse8a^thfoms,.^i.^ "temstrial" 
and the "epipJqgtajLJ^ which, jgrow on trunks of trees. the 

first-named of these two divisions belong the tropical genera 
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Nec^ia^ Craojc^, and most of the Habenarias. We have 
also found both forms growing as alpine plaqts on the slopes 
of the chauL of the Andes of New Granada apd Quito : of 
the parasitical Orchidese (Epidendret^^ ^Masdevallia uniflora 
(at 9600 Eranoh, or about 1()230 English feet); Cyrto- 
chilum flexuosum (at 9480 Freuch< oxL.abont 10100 English 
feet) ; and Eendrobium aggregatnm (8000 French, or about 
9480 English feet) : and of the terreftrial Orchidese, the 
Altensteinia paleacea, near Lloa Chiquito, ,at the foot of the 
Volcano of Hohincha. Claude Gay thinks that the Orchi- 
dete said tia have been seei# growing on trees in the Islapd 
of Juan Fernandez, and even in Chiloe, were probably in 
reality only parasitical Fourretias, which extend at least as 
far south aq 40® S* lat. In New Zealand we find that jthe 
tio^eal,|onn of Orchidese hanging from trees extends even 
to 48i* S. lat. The Orchidese of Auckland’s and Camp- 
bell’s J^slanda, howevo; (Chiloglottis, Tliclymi^tra, and Acian- 
thus), grow on the grpund in inp^^* f'he animal king- 
dom, one tropical form at Jeast advances much farther to 
the nnith. / ilntMacquarie Island, in (at. 54° 39', nearer to 
the South Pole therefore than Dantsic is to the North Pole, 
there is p, native parrot. (See also the section Orchidese in 
my work de Bistrib. geogr. Plant., pp, 241-247<) 

(2®) p. 95 . — " The C^tfarine!* 

Acacian* which have phyllodi^ instead leave;, some 
Myrtaoese (Eucalyptus, Metrosid|^, MelalettCn, and Lepto- 
spermum), and Casuarinas, give ,a unifqpn^phsuracter to the 
vegetation of Australia and Tasmania (Van Diemen Island). 
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Casuarinas with their leaSess, thin, string-Ukej articulated 
branches, having the joints provided with membranous den- 
ticulated sheaths, have been compared by travellers, accord- 
•ing to the particular species which fell under their observa- 
tion, either to tirborescent Equisetacese (Hcnrsetails) or to 
our Scotch firs. (See Barwin, Journal of Eesearcbes, p. 449.) 
Near Ae coast of Peru the aspect of small thickets of Col- 
letia and Ephedra also produced on my mind a singular 
impression of leaflessness, (ktsuarina quadrivalvis advances, 
according to Labillardiere, to 43® S. lat. in Tasmania. ’ The 
sad-looking Gasuarina form is not unknown in India and on 
the east coast of Africa. 

(23) p. 25. — Needle4eaved irees!^ 

The family of Conifer® holds so important a place by4he 
number^of individuals, by their geographical distriKiifion, 
and by the vast tracts of country in the northern temperate 
zone covered with trees of the same species living in society, 
that we are ahnost surprised at the small number of species 
of which it consists, ~even including members which belong 
to it in essential respects, but deviate from it in a degree by 
the shape of their leaves and their manner of growth (Dam- 
mara, Ephedw^ and Gnetum, of J^va and New Guinea) . The 
number of known Conifer® is not quite equal to three-fourths 
of the number of described species of palms ; and there are 
more known Aroide® than Conifer®. ZuccaHm, in his 
Beitr’agen zu^ ‘^Morphologic der Coniferen (Abbai«Sip der 
mathem. physikal.' Clause der Akademie der Wiss. zujMtin- 
chen, Bd. iii. S. 752, 1837-1848), reckons 216 species. 
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«of which 166 belong to the northern and 51 to the 
southern hemisphere. Since my researches these pro- 
portionate numbers must be modified, as, including the 
species of Pinus, ' Cupressus, Epbedra,i and Podocarpus,. 
found by Bonpland and myself in the tropical parts of Peru, 
Quito, New Granada, and Mexico, the number of species 
between the tropics rises to 42. JThe most recent and ex- 
cellent work of Endlicher, Synopsis ConiflSrarum, 1847, 
contains 312 species now livings and 178 fossil species found 
in tlie coal measures, the bunter-sandstone, tlm keuper, and 
the Jurassic formati$>ns« The vegetation of the ancient world 
offers to ^ us more particularly forms which, by their simul- 
taneous affinity with several^different families of the present 
vegetable world, remind us that many intermediate links 
have periled. * Conifme abounded in the ancient world : 
tlieft remans, belonging to an early epoch, are fouid espe- 
cially in association with Palms and Cycadem ; but in the 
latest beds of lignite we also find pines and firs associated 
as now with Gupuliferm, maples, andr poplars. (Kosmos, 
Bd. i. a 295.S98, and 468-470 ; Engl. edit. p. 271-274, 
and Ixxxix.) 

f{ the .eacth^s surface did not rise to considerable eleva- 
tions within the tropics, tl|e highly characteristic form of 
needledeaved trees would be almost unknown to the inha- 
bitants of the equatorial^zone. In common with Bonpland 
1 have Inbbured much in the denomination of the exact 
lowei^Wd upper limits of the.^fegion of^QOniferm and of 
oaks in the Mexican highlands. The heights at which both 
begin to grow (los Pinales y Encinales, Pineta et Querceta) 
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are hailed with joy by those who come from the sea-coasV 
as iodicating a climate wh^e^ so fa|* as ftperience has 
hitherto shewn, the deadly malady of the black vomit (Vo- 
mito prieto, a form of yellow fever) does not reach. The 
lower limit of oaks, and more particularly of the Qfu^us 
xsdapensis (one of the 22 Mexican species of oak first de- 
scribed by us)^8 on the road from Vera Cruz to the city of 
Mexico, a liTO below the Venta del Encero, 2860 (3048 
E.) feet above the sea. On the western side of the high- 
lands between the city of Mexico and the Pacific, the limit 
is rather lower down, for oaks begin to be found near a hut 
called Venta de la Moxonera, between Acapulco and Qhil- 
panzingo, at an absolute elevation of 2328 (2480 E.) feet. 

I found a similar difference in the height of the lower limit 
of pine woods on the two sides of the continent^ On the 
Pacific side, in the Alto de los Caxones north ofWuAtlni- 
quilapa, we found this limit for Pintls Montezumm (Lamb.), 
which we at first took for Pinus occidentalis (Swartz), at an 
elevation of 8480 (3709 E.) feet ; while towards Vera Cruz, 
on the Cuesta del Soldadp, pines are first met with at a 
height of 5610 (5980 E.) feet. Therefore both the kinds 
of trees spoken of above, oaks and pines, descend lower 
on the side of the Pacific than they (Jo on the side of 
the Antillean sea. In ascending the Cofre di Perote, I 
found the upper limit of the oaks 9715 (10354 E.) feet, 
and that of the Pinus Montezumse at 12188 (12986 E.) feet 
above the sea, or almost ^*£000 (2132 E.) feet higher'ihau 
the summit of Etna. Considerable quantities of m&ir bad 
fallen at this elevation in the month of February. 
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The more considerable the heights at which the Mexican 
Conifer® are ftrst met with, the more striking it appears to 
find in the Island of Cuba (where, indeed, on the borders of 
the torrid zone, northern breezes sometimes cool the atmo- 
sphere down to Reaumnr, 46°.6 JFah.)^ another species 
of pine (P. occidentalis of Swartz), growing in tlie plains or 
on the low hills of the Isla de Pinos, intermi^d with palms 
and mahogany trees (Swietenias), Column mentions a 
small pine wood (Pinal) in the journal of his first voyage 
(Diano del 25 de Nov. 1492), near Oayo de Moya, on the 
north-east of the Island of Cuba. In Hayti also, Pinus 
occidentalis descends from the mountains to the sea-shore,, 
near Cape Samana. The trunks of these Pines, carried by 
the Gulf-stream to the Islands of Graciosa and Payal in the 
Azores, among the chief indications from which the 
greaidiskibverer inferred the existence of unknown lands to 
tlie west. (See my Exameu crit., T. ii. p. 246 — 259.) Is 
it true that in Jamaica, notwithstanding the height of its 
mountains,^ Pinus ocoidentalia is eptirely wanting? We 
may also asfe #hat is the species of Pinus found on the 
eastern coast of Quatimala, as P. tenuifolia (Benth.) proba- 
bly belongs only to the mquntains near Cliinanta ? 

If we cast a ^neral glance cn the species which form the 
upp^ ' limits of arborescent vegetation in the northern 
hemisphere, from the frigid zone to the equator, we find, be- 
ginn^ with Lapland, that according to Wahlenberg, on the 
Sulit^ina Mountain (lat. 68°) ifer^js not needle-trees which 
form the upper limit, but that birbhes (Betula alba) extend 
much higher up than Pinus sylvestris ; — whilst in the tern- 
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perate zone, in the Alps (lat. 45f®), Knus picea (Du Boi) 
advances highest, leaving the birches behind ; and in the 
Pyrenees (lat. Pinus uncinata (Bam«) and P. sylves- 

tris var.. rubra: within the tropics, in lat. dn 

Mexico, Pinus Montezumae leaves far behind Alnus toluc- 
censis, Quercus.spicata, and Q. crassipes; while in the snow 
mountains of Quito at the equator, Escallonia myrtilloides, 
Aralia avicenrflfolia, and Drymis winteri, take the lead. The 
last-named tree, which is identical with Drymis granatensis 
(Mut.) and Wintera aromatica (Murray), presents, as Joseph 
Hooker has shewn (Flora Antarctica; p. 229), the striking 
example of the uninterrupted extension of the^same spjcies 
of tree from the most southern part of Tierra del Fuego and 
Hermit Island, where it was discovered by Drake^s Expedi- 
tion in 1577, to the northern*highlauds of Mexico; or 
through a range of 86 degrees of latitude, or 5160 geogra- 
phical miles. Where it is not birches (as in the far north), 
but needle trees (as in the Swiss Alps and the Pyrenees), 
which form the limit of vegetation on the 

highest mountains, we find abovo tljem, still newer to the 
snowy summits which they gracefully enwreath with their 
bright garlands, in Europe and Western Asia, the Alp 
roses, the Rhododendra, — which are replaced on the Silla de 
Caracas and in the Peruvian Paramo de .Saraguru by the 
purple flowers of another genus of Ericaceae, the beautiful race 
of Befariga. In Lapland the needle-trees are immediately 
followed by Bhododendronlapponicum; dn the Swiss Alps by 
Rhododendron ferruginetim and R. hirsutum*; in the Py- 
renees by the R. ferrugineum only ; and in the Caucasus by 
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R. caucasicum. Decandolle found the Rhododendron ferm- 
gineum growing singly in the Jura (in the Creux de Vent) 
at the moderate altitude of 3100 to 3500 (3304 to 3730 E.) 
feet, 5600 (5968 E.) feet lower down than its proper ele- 
vation. If we desire to trace the last zone o£ vegetation 
nearest to the snow line in the tropics, we. must name, from 
our Own observations, in the Mexican part of the. tropical 
zone, Cnicus nivalis and Chelone gentiaiioides ; in the cold 
mountain regions of New Granada, the woolly Espeletia 
grandiflora, E. corymbosa and E. argentea; and in the 
Andes of Quito, Culcitium rufescens, C. ledifolium, and 
0. nivale,- — ^ybllow- flowering Compositee which replace in 
the last-named mountains the somewhat more northerly 
Espeletias of New Granada, to which they bear a strong 
physiognomic resemblance.* This replacement, the repeti- 
tion of resembling or almost similar forms in countries sepa- 
rated either by seas or by extensive tracts of land, is a 
wonderful law of hature which^ppears to prevail even in 
regard to sojne of the rarest forms of vegetation. In Robert 
Brownes family of the Rafilesiem, separated from the Cyti- 
nese, the two Hydnoras described by Thunberg and Dr6ge 
in South Africa (ll. africana and H. triceps) have their 
counterpart South America in Hydnora americana 
(Hooker). - 

"^ar above the region of alpine plants, grasses, and lichens, 
and even above the Emit of perpetual snow, the, botanist 
sees tnth astonishment, both in the temperate and tropical 
zones, isolated pliaenogamous planfe occur now and then 
sporadically on rocks which remain free from the general 
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surrounding snowy covering, and which may possibly be 
warmed by heat ascending through open fissures. I have 
already spoken of the Saxifraga boussingaultii, which is found 
on the Chimborazo at an elevation of 14800 (15773 E.) 
feet ; in the Swiss Alps, Silene acaulis has been seen at a 
height of 10680 (11380 E.) feet, being in the first-named 
case 600 (640 E.) feet, and in the second 2460 (2620 E.) 
feet above the limit of the snows, that limit being taken as 
it was in the two cases respectively at the time when the 
plants were found. * 

In our European Conifer®, the Bed and White Pine shew 
great and remarkable differences in respect to their d^tri- 
bution. While in the Swiss Alps the Bed Pine (Pinus 
picea, Du Boi, foliis compresso-tetragonis ; unfortunately 
called by Linnmus, and by most of the botanists of the 
present day, Pinus abies !) forms the upper limit of arbo- 
rescent vegetation at a mean heigWof 5520 (5883 English) 
feet, only an occasional low growing mhuntain-alder (Alnus 
viridis, Dec., Betula viridis. Till*) advancing > now and 
then still nearer to the snow-line; the White Pine (Pinus 
abies, Du Boi, Pinus picea, Linn,, foliis planis, pectinato- 
distichis, emarginatis) ceases, accqrding toiW ahlenberg, more 
than a thousand feet lower dowA* ' The Bed Pine does not 
appear at all in the South of Europe, in Spain, the Appen- 
nines, and Greece ; even on the northern slope of the lie- 
nees it is seen only> as Bamond remarks, at great elevations, 
and is entirely,, wanting in the Caucasus. The Pine 
advances in Scandinavia^farther to the north than the 
White Pine, of which’ last-named tree there is in Greece 
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(on Mounts Parnassus, Taygetus, and (Eta) a long leaved' 
variety (foliis apice integris, breviter mucronatis), the Abies 
Apollinis^f Link, (Linnsea, Bd. xv. 1841, 8. 529 j and 
Endlicher, Synopsis Coniferarum, p. 96.) 

On the Himalaya the Conifer® are distinguished by the 
great thickness and height of their trunks, and by the 
length of their leaves. The Deodwara Cedar, Pinus deo- 
dara (Roxb.), — (properly, in Sanscrit, dewa-daru, timber of 
the Grods), — which is from 12 to 13J feet thick, is the great 
ornament of the mountains. It grows in Nepaul to 11000 
(11720 E.) feet above the level of the sea. More than 
2000 years ago the Deodara supplied the materials for the 
fleet of Nearclms on the Hydaspes (the present Behut). 
In the vaUey of Dudegaon, north of the copper mines of 
Dhunpour in Nepatjl, Dr. Hoffmeister, so early lost to 
science, found the Pinus longifolia of Royle (the Tschelu 
Pine) growing ai^ong talLstems of the Chammrops martiana 
of Wallich. (Hol&neister's Briefe aus Indieh w^hrcnd der 
Expedition des Prin^ien Waldenuuf von Preussen, 1847, S. 
351.) Such an intermixture of pineta and palmeta had 
excited the surprise of the companions of Columbus in the 
New Continent, as:a friend and cotemporary of the Admiral, 
Petrus Martyr Anghiera, has informed us. (Dec. iii. lib. 
10, p. 68.) I saw myself this intermixture of pines and 
palms for the first time on the road from Acapulco to Chil- 
panzingo. The Himalaya, like the Mexican highlands, has, 
besides Pines and Cedars, also the forms of Cypresses (Cu- 
pressus torulosa (Don), of Yewsi(Taxus wallichiana, Zuc- 
car.), of Podocarpus (P. nereifolia, Robert Brown), and of 
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Juniper ( Juniperus squamata, Don, and J. excelsa, Bieberst.^ 
Juniperus excelsa is also found at Schipke in Thibet, in 
Asia Minor, in Syria, and in the Greek Islands). Thuja, 
Taxodium, Larix, and Araucaria, are forms found in the New 
Continent, but wanting in the Himalaya. 

Besides the 20 species of Pines which we already know 
from Mexico, the United ^States of North America, which 
in their present extent reach to the Shores of the Pacific, 
have 4*5 described species, while Europe has only 15. There 
is a similar difference in respect to Oaks : i. e. greater variety 
of forms in the New Continent which extends continuously 
through a greater extent of latitude. The recent very e^ct 
researches of Siebold and Zuccarini have, however, completely 
refuted the previous belief, that many European species of 
Pines extend also across the whole of Northern Asia to the 
Islands of Japan, and even grow there, interspersed, as Thun- 
berg has stated, ^i^ith genuine Mexican species, the ^ ey- 
mouth Pine, Pinus Strobus of LinnteuSi What Thunberg 
took for European Pines are wholly different and ^ distinct 
species. Thunberg^s Red Pine (Pinus abies, Linn.) is 
P. polita, (Sieb.) and is often planted near Buddhistic 
temples \ his common Scotch Eir (Pinus sylvestris) is P. 
Massoniana (Lamb.) ; his P.' cembra (the German and Si- 
berian pine with eatable seeds) is P. parviflora (Sieb.) j his 
common Larch (P. larix) is P. leptolepis (Sieb;) ; and his 
supposed Taxus Ibaccata, the fruits of which are. eaten by 
Japanese courtiers' case of ^ng-protracted coutt cere- 
monials, (Thunberg, Plora Japonica/p. 275), constitutes a 
distinct genus^ and is the Cephalotaxus drupacea of Siebold. 

VOL. II. M 
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The Islands of Japan, notwithstanding the vicinity of the 
Continent of Asia, have a very distinct character of vege- 
tation. Thunberg^s supposed Japanese Weymouth Kne, 
(Pinus Strobus) wliich would offer an important phenomenon, 
is only a planted tree, and is besides quite distinct from the 
American species of Pine. It is Pinus korajensis (Sieb.), 
and has been brought to Nipon fSrom the peninsula of Corea, 
and from Kamtschatka. 

Of the 114 species of the Genus Pinus with which we 
are at present acquainted, not one belongs to the Southern 
Hemisphere, for the Pinus merkusii described by Junghuhn 
an^ De Vriese belongs to the part of the Island of Sumatra 
which is north of the Equator, to the district of the Battas ; 
and Pinus insularis (Endl.) although it was at first given 
in Loudon^s Arboretum as P, timoriensis, really belongs to 
the Philippines. Besides the Genus Pinus^ the Southern 
hemisphere, according to the present state of our now 
happily advancing knowledge of the geography of plants, is 
entirely without species of Cupressus, Salisburia (Gingko), 
Cumiinghamia (Pinus lanceolota. Lamb.), Thuja, (one of 
the species of which, Th. gigantea, Nutt., found on the 
banks of the Golum'bia, has a height of above 180 Eng. feet), 
Juniperus, and Tasccdium (MirbeFs Schubertia). I include 
the last-named genus with the less hesitation, as a Cape of 
Good Hope plant (SprengeFs ‘Schubertia capensis) is no 
Taxodium^ but constitutes a gehus of itself, Widringtpnia, 
(Endl.) in quite a different division of ^e^family of Conifer®. 

This absence, from the Southern Hemisphere, of true Abie- 
tine®, Juniperinese, Cupressine®, and all the Taxodine®;, as 
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well as of Torreja, Salisburia adiantifolia, and Cephalo- 
taxus from among the Taxineaj, recalls forcibly the obscurity 
which still prevails in the conditions which have determined 
the original distribution of vegetable forms, a distribution 
wliich cannot be sufficiently and satisfactorily explained solely 
by similarity or diversity of soil, thermic . relations, or me- 
teorological phenomena. I remarked long ago that the 
Southern Hemisphere for example has many plants belonging 
to the natural family of Eosaceae, but not a single species 
of the genus Eosa. We learn from Claude Gay that Ihe 
Eosa chilensis described by Meyen is only a wild variety 
of the Eosa centifolia (Linn,), which has been for thousands 
of years a European plant. Such wild varieties, (i, varie- 
ties which have become wild) occupy large tracts of ground 
in Chili, near Valdivia and Osomo. (Gay, Flora Chilensis, 
p. 340.) 

In the tropical region of the Northern hemisphere we 
also found only one single native ros^ our Eosa mbntezuix^, 
in the Mexican highlands near Moran, . at sui elevation of 
8760 (9336 Engl.) feet. It 19 -one. of the singular phe- 
nomena in the distribution of plants, that Chili, which has 
Palms, Pourretias, and many speciea of Cactus, has no 
Agave; although A., americana grows luxuriantly in 
Eoussillon, near Nice, near^Botzen, and^in^^J^tjria, having 
probably been introduced from the New Continent aince the , 
end of the 16th century, and. in America itself forms a con- 
tinuous tract of vegej^j^ion from Northw^^exico across the 
isthmus. of Panama to the Southern part pf Peru. I have long 
beheved that Calceolaria^ were limited like JRoses exclusively 
to one side of the Equator; of the 22 species which we 
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brought back with us, not one was collected to the north of 
Quito and the Volcano of Fichincha ; but my friend Pro- 
fessor Kunth remarks that Calceolaria perfoliata, which 
Boussingault and Captain Hall found at Quito, advances to 
New Granada, and that this species, as well as C. antegri- 
folia of Santa F4 de Bogota., were pven by Mutis^ tp the 
great Linnaeus. * 

The species of Pinus which are so frequent in the tropical 
An^es and in the tropical mountains of Mexico do not 
pass the isthmus of Panama, and are not found in the 
equally mountainous parts of the tropical portion of South 
America, and in the high plains of New Granada, Paste, 
and Quito. I have been both in the plains and on the 
mountains from the Bio Sinu, near the isthmus of Panama, 
to 12® S. lat. ; and in this tract of almost 1600 geographical 
miles the only forms of needle-trees which I saw were a 
Taxus-Uke species of Podocarpus with stems 60 (64 Eng.) 
feet high (Podocarpus^ taxifolia), growing in the Pass of 
Quindiu and in the Paramo de Saraguru, in 4® 26' north, 
and 3® 40' south latitude ; and an Ephedra (E. americana) 
near GhiaUabapiba, north of Quito. 

Among the Conifer® there are common to the northern 
and southern hemispheres the genera Taxus, Gnetum, 
Ephedra, andv Podocaipus, The last-named genus was 
distinguished from Pinus long before L^H6ritier by Columbus 
himself, who wrote on the 25th of November, 1492 : " Pinjdes 
en la Serrania d^Haiti que no Uefan pihas, pero frutos 
que parecen azeytlihos del Axarafe de Sfevilla." (See my 
Examen crit. T^ iii. p. 24.) There* are species of Taxus 
from the Cape of Good Hope to 61® N. lat. in Scamlinavia, 
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or througli more than 95 degrees of latitude ; Fodocarpus 
and Ephedra extend almost as far. In Cupulifer®, the 
species of oak which we are* accustomed to regard as a 
northern form do not indeed pass beyond the equator in 
South America, but in the Indian Archipelago they re-appear 
in*th6 southern hemisphere in the Island of Java. To the 
soutHsm hemisphere belong exclusively ten genera of Coni- 
fer®, of which Lwill name here only the principal : Araucaria, 
Dammara (Agathis Sal.), Erenela (with eighteen New 
Holland species), Dacrydium, and Lybocedrus which is 
found both in New Zealand and at the Straits of Magellan. 
New Zealand has one species of the genus Dammara (D. 
australis) and no Araucaria. In New Holland in singular 
contrast the case is opposite. 

Among tree vegetation, it is in the form* of needle-trees 
that Nature presents to us the greatest extension in length 
(longitudinal axis) : I say among tree vegetation, because, 
as we have already remarked, among oceanic Algse, 
Macrocystis pyrifera, which is found hetw&sd the coast of 
California and 68^ S. lat., often attains fiom 370 to 400 
(about 400 to 430 Eng.) ^feet in length. Q^^Conifer®, 
(setting aside the six Araucarias of Brazil, €hiU,New Holland, 
Norfolk Island, and New Caledonia), the loftiest are those 
which belong to^the northern temperate zone. in the 
family of Palms vre found the most gigantic, the Ceroxylon 
andicola, above 180 French (192 English) feet high^in the 
temperate mountain dimate of the Andes, so the loftiest 
Conifer® bdong, in the northern hetidsphere, to the temperate 
north-west coast of America and to th^ Btbcky Mountains 
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(lat. 40®-52°) ; and in the southern hemisphere to Noth 
Z ealand, Tasmania or Van Dieipen Island, the south of 
Chili and Patagonia (between 43® and 50® latitude). The 
most gigantic forms belong to the genera of Pinus, Sequoia 
(Endl.), Araucaria^ and Dacrydium. I propose to name 
only those species whkh not only attain but often exceed 
200 Prench feet (218 Eng.) In order to afford a standard 
of comparison, it should be remarked that in Europe the 
talleet Red and White Pines, the latter especially, attain 
about 150 or 160 (160 — 170 Eng.) feet; that, for example, 
in Silesia the Pinb of the Lampersdorf Forest near Pranken- 
stein" enjoj^s great celebrity,^ although, with a circumference 
of 17 feet, its height is only 153 Prussian, or 148 

French, or 1,^8 English feet. (Compare Satzeburg, For- 
strdsen, 1844/ S. 287.) 


Pinns grandis (Douglas) in New California attains 224 
English feet. 

F^ns Mmontiana (Endl.), also in New California, pro- 
e^tains the same stature as the preceding. (Torrey 
tod 'F^^ont,' Report of .the Exploring Expedition to the 
' Eochy Mountains in 1844, p. 319.) 


Daciydinm oupre^um (Solander), from New Zealand, 
213 En^ii^ feet. 

Pinna larabertiana (Dough), in NoAh-west America, 
2^-7285 English feet. 

Araucaria excelea (B. Brown), the Ctipressus columnaris 
of Forster, in’ No^ollt Island atMt fhe surrounding rocky 
idets* 181*^224 En^sh feet. • The six species of Aranoaria 
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which have become known to na hitherto, fall, according to 
Eiidlicher, into two groups : 

a. The Apiericau group (Brazil and Chili) : A. brasiliensis 
(Bich.), be^wpen 15^ and 25° S. lat. ; and A. imbricata 
(Pavon), between 85° mid 50° S. lat., the latter growing to 
234 — 260 English .feet. 

The Australian group: A. bidwilli (Hook.) and A. 
cunninghami (Ait.) on the east side of New Holland ; A. 
exc^sa on Norfolk Island, and A. cookii (E. Brown) in New 
Caledonia. Corda, Presl., Goppert, and Endlicher, liave 
already discovered five species of Araucarias belonging to the 
ancient world in the lias, in chalk, and in beds of lignite 
lEndlicher, Conifer® fossiles, p. 301.) 

Pinus Douglasii (Sabine), in the valleys .pf the Eocky 
Mountains and on the banks of thfe Columbia Eiver (north 
lat, 43° — 52°) . The meritorious Scotch botanist from whom 
this tree is named perished in 1833 by a dreadful death in 
collecting plants in the Sandwich Islands, where he had 
arrived from New California. He fell inadvertently into a 
pit in which a fierce bull belonging to the .^ttle which have 
become wild Had previously fallen, and was. gored and 
trampled to death. By exact measurement a stem of 
Piiius^ Douglasii was 57 English feet in girth at 3 feet 
above the ground, and its height w^ 245 English feet. 
(See Journal of the Eoyal Institution, 1826, p. 325.) 

Binus trigona (Eafinesaue), on thfe western declivity of the 
Eocky Mountains, described in Lewis and* darkens Travels 
to the Source of the Missoun Eiver and across the American 
Continent to the Pacific Ocean (1804-^1806), 1814, p. 
456. Ttis gigantic Kr was measured witK great care ; the 
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trunks were often 38 to 45 English feet in girth, 6 feet 
above the ground : one tree was 300 English feet high, and 
the first 192 feet were without any division intq branches. 

Pinus Strobus grows in the eastern pi^s of ,the United 
States of North Americs^ especially on the east of the 
Mississipi j but it is found again in the Bocky Mountains 
from the sources of the Columbia to Mount Hood,, or from 
48® to 54® N, lat. It is called in Europe the Weymouth 
Pine and in North America the White Pine: its ordi- 
nary' height does not exceed 160 to 192 Eng. feet, but 
several trees of 250 to 266 Eng. feet have been seen in 
New Hampshire. (Dwight, Travels, Vol. i. p. 86 ; and 
Emerson^s %port on the Trees and Shrubs growing naturally 
in the Forests of Massachusetts, 1846, p. 60-66.) 

‘Sequoia gigantea (Endl.), Condylocarpus (SJ.) from 
New California ; like Pinus trigona, about 800 English feet 
high, 

The nature of the soil, and the circumstances of heat and 
moisture on which the nourishment of plants depend, no 
doulj^t influence the degree to which they flourish, and 
the inctrease in the number of individqals in a species; 
but tbe gigantic height attained by the trunks o^ a few 
among the maiiy other nearly allied species of the same 
genus, depends not on soil o^ climate; but, in the v^table 
as well as in the animaf kingdom^on a specific orgaiusatioii 
and inherent natural disposition. 1 will cite as the greatot 
contrast to the Araucaria imbricata of Chili, the Pinus 
Douglasii of thej^olumbia Biver, and the Sequoia gigantea 
of New California^ which is from 245 to 800 Eng. 
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feet in height, — ^not a plant taken from among a vege- 
tation stunted by cold either of latitude or elevation, 
as is the case with the small Willow-tree, two 4bhes in 
height, (Salix arctica),— but a small phaenogamous plant 
belonging to the fine climate of the southern tropic in the 
Brazilian province of Goyaz. The moss-like Tristicha 
hypnoides, from' the nmnocotyledonous family of the Podo- 
stemeae, hardly reaches the hdght of 3 lines (iVol^hs, or 
less than three-tenths of an English inch.) '^En traversant 
le Rio Claro dans la Provinde de Goyaz,” says an excellent 
observer, Auguste de St.-Hilaire, " j'aper^us sur une pierre 
une plante dont la tige n^avoit pas plus de trois lign^ de 
haut et que je pris d'abord pour une mouase. C?etoit 
cependant une plante phan^rogame,. le Tristicha hypnoides, 
pourvue d^organes sexuels comme nos chdnes et les arbres 
gigantesques qui a Tentour ^levaient leur cimes majes- 
tueuses.” (Auguste de St.-Hilaire, Morphologic VSgdtale, 
1840, p. 98.) 

Besides the height of their stems, the length, breadth, and 
position of the leaves and fruit, the form of the ramification 
aspiring* or horizontal, and spreading out like a canopy or 
umbrella, — ^the gradations of colour, from a fresh green Or 
silvery grey to a blackish-brown, all give to Con^S^ U pecu- 
bar physiognomy and character. The leaves of Douglas's 
Finus lambertiana from North-west America ire five l^ench 
inclies long; those of Pitins excelsa 6f Wallich, on tile 
southern declivity of Ihe Him&lsya, near E n t in an dbo, seveh 
I^ch inches ; and those of P. longifoliil (Itoxb.), from the 
mountains of Kasiune^, above a Prehdi foot long. In one 
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and the same species thrf length of the leaves or needles 
varies in the most striking manner from the influence of soil, 
air, anjfclevation above the level of the sea. In travelling 
in an east and west direction through eighty degrees of 
longitude (above 3040 geographical miles), from the mouth 
of the Scheldt through Europe and the north of Asia to 
Bogoslpwsk in the northern Ural and Barnaul beyond the 
Obi, I have found differences in the length of the leaves 
of our common Fir (Pinus sylvestris) so great, that some- 
times a traveller may be misled by the shortness and rigidity 
of the leaves, to think that he has discovered a new species 
allied to the Mountain Pine, P. rotundata (Link), P. un- 
cinata (Earn.) Link has justly remarked (Linneea, Bd. xv, 
1841, S. 489) that such instances may be regarded as tran- 
sitions to Ledebouris P. sibirica of the Altai. 

In the Mexican highlands I have looked with particular 
pleasure on the delicate cheerful green of the Ahuahuete, 
Taxodium distichum (Rich.), Cupressus disti^a (Linn.), 
which, however, is Auch given to shedding its leaves. In 
ythis tropical region the above-mentioned tree> (of which 
the Aztec name signifies water-drum, from ath^ water, 
and Jmehueth^^ drum, the trunk swelling to a great 
thickness), flourishes 5400 and 7200 (5755 and 7673 Eng- 
lish) fept above the level of the sea, while in the United 
Sta^ of North America it ia found in the low grounds 
of «|he . cypress swamps of Louisiana, in^the 43d pal^lel. 
In the Southi^ States of North America the Taxodium 
distichum (Cyprus chauve) reaches, as in the Mexican 
highlands,- the biiight of 120 (128 English) feet, and the 
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enormous tliickness of 80 to 37 (32 to 89 English) feet, in 
diameter measured near the ground. (Emerson, Beport on 
the Forests, pp. 49 and 101). The roots present the strik- 
ing phenomenon of woody excrescences which project from 
3 to 4i feet above the earth, ^and are conical and rounded, 
and sometimes tabular. Travellers have compared these 
excresceiicesdn places where they are very numerous to the 
grave tablets in a Jewish burying-ground. Auguste de St. 
Hilaire remarks with much acuteness : — Ces excroissances 
du Cyprus chau^, ressemblant k des bornea, peuvenlb 6tre 
regardees comme des exostoses, et comme elles vivent dans 
Fair, il s^en 4chapperoit sans doute des bourgeons adventifs, 
si la nature du tissu des plantes conif^res ne s^opposoit au 
d6vcloppement des germes caches qui dounent naissance a 
ces sortes de bourgeons.^^ (Morphologic v6g6tale, p. 91). 
A singularly enduring power of vitality in the roots of trees 
of tliis family is shown by a phenomenon which has excited 
the attention of vegetable physiologists, and appears to 
be of only very rare occurrence in other dicotyledonous 
trpes. The remaining stumps of White Pines which have 
been cut down continue for several years to make fresh layers 
of wood, aud to increase in thickness, without putting forth 
new shoots, leaves, or branches. GSppert believes that this 
only takes place by means of root nourishment received by 
the stump from a neighbouring living tree of the same 
species; the roots of the living individual which has 
branches and leaves having become organically united with 
those of the cut tree by their having grown together. 
(Q5ppert, Beobachtungen fiber das sogenannte/ Umwallen 
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der Tannen-stocke, 1842, S. 12). Kunth, in his excellent 
new ^^Lehrbuch der Botanik,^^ objects to this explanation 
of a phenomenon which was known, imperfectly, so early as 
Theophrastus. (Hist. Plant, lib. iii. cap. 7, pp. 59 and 60, 
Schneider.) He considers the ease to be analogous to what 
takes place when metal-plates, nails, carved letters, and 
even the antlers of stags, become enclosed in the wood 
of a growing tree. The cambium, i. e, the viscid secre- 
tion out of which new elementary organs are constructed 
either of woody or cellular tissue, contiiJies,^ without refe^- 
rence to the buds (and quite apart from them), to deposit 
new^ layers of wood on the outermost layer of the ligneous 
substmice.^^ (Th. i. S. 143 and 166.) 

The relations Which have been alltided to, between elevation 
abov^the level of the sea and geographical and thermal latitude, 
manifest themselves often when we compare the tree vegetation 
of the tropical part of the chain of the Andes \nth the vegetar 
tion of the north-west coast of America, or with that of the 
shores of the Canadian Lakes. Darwin and Claude Gay 
have made the same remark in the Southern HemispheSre, 
in advanchig'&om the high plains of Chili, to Eastern Pata- 
gdma and Tiem where they found Drymis 

wiht^ and forests of f antarctica and Eagus forsteri 
fiii^hnng a uniform covering throughout long continuous lines 
running iEifom north to south and di^ending* to the low 
grotinds;' W deviations (depen- 

dent oU locals causes whi^ have not yet been sufficiently 
examined), fioni the law of constant ratio as regards stations 
or habitat of j^ts betweto elevation above the sea and 
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geographical latitude. I would recall the limits, in respect 
to elevation, of the birch and the common fir in a part of 
the Swiss Alps, on the Grimsel. The fir (Pinus sylvestris) 
extends to 5940, and the birch (Betulaalba) to 6480 French 
(6830 and 6906 English) feet ; above the birches there is 
a higher line of Pinus cembra, whose upper limit is 6890 
(7343 English) feet. Here, therefore, we have the birch 
intervening between two zones of Coniferse. According to 
the excellent observations of Leopold Von Buch, and the 
recent ones of, Martins, who also visited Spitzbergen^ the 
following geographic^ limits were found in Lapland : — 
Pinus sylvestris ^extends to 70®; Betula alba to 70^ 40'; 
and Betula nana quite up to 71®; Pinus cembra is altogether 
wanting in Lapland. (Compare Unger iiber den Einfliuss 
des Bodens auf die Vertheilung der Gewachse, S. aOO; 
Lindblom, Adnot. in geographicam plantarum intra Sueciam 
distributionem, p. 89 ; Martins, in the Annales. des Sciences 
naturelles, T. xviii. 1842, p. 195). 

If the length and arrangement of the needle-shaped 
leaves go far to determine the physiognomic character of 
Coniferm, this character is still more influenced by the 
specific diiferences in the breadth of the leaves, .and the 
degree of development of the parenchyma of the appendi- 
cular organs. Several species of Ephedra may be .called 
almost leafless; but in Taxus, Araucaria, l)ammarat,(Aga- 
this), and the Salisburia adiautifolia pf : Smith ((jiijgko^ 
biloba, Linn.); the surfaces of the leaves becpn^e gy^^y 
broader. I have here placed the genera in morpholpgical 
succession. The specific names first chpsen by boWsts 
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testify in favour of such a succession. The Dammara 
orieiitalis of Borneo and Java^ often above ten feet in 
diameter^ was first called loranthifolia ; and Dammara 
australis (Lamb.) of New 2iealand, which is* 140 (149 Eng- 
hsh) feet high, was first called zamicefolia. In both these 
species of trees the leaves are not needles, but " folia alterna 
oblongo-lanceolata, opposita, in arbore adultiore ssepe alterna, 
enervia, striata." The under surface of the leaves is tliickly 
set with porous openings. This passage or transition of the 
appendicular system from the greatest contraction to a broad- 
leaved surface, like all progression from simple to compound, 
has at once a morphological and a physi(jgnomic interest 
(Link, Urwelt, Th. I. 1834, S. 201 — 211). The short- 
stalked, broad, cleft leaf of the Salisburia (Kampfer^s 
Gingko) has also its breathing pores only on the under side 
of the leaf. The original native country of this tree is 
unknown to us. By the connection and intercourse of 
Buddhistic communities it early passed from the temple- 
gardens of China to those of Japan. 

In travelling from a port on the Pacific to Mexico, on 
om: way to Europe, I witnessed the singular and painful 
impression which the first sight a pine forest near Chil- 
panzingo made on op of our companions, who, bom at 
Quito imder the equinoctial line, had never seen needle 
trees, or trees with " folia acerosa " It seemed to him as 
if the trees were leafless.; and he thought that as we were 
trayelling towards the cold l^orth, he already recognised in 
this extreme contraction of the vegetable organs the chilling 
and impoverishing influence of the pole. The traveller 
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whose impressions I here describe, whose name neither my 
friend Bonpland or myself can pronounce without regret, 
was Don Carlos Montufar (son of the Marquis of Sel- 
valegre), an excellent young man, whose noble and ardent 
love of freedom led him a few years • later, in the war of 
independence of the Spanish Colonies, to meet courageously 
a violent death, of which the dishonour did not fall on 
him. 


( 24 ) p. 26. — " The Pothosnform^ Aroidea/* 

Caladium and Pothos are exclusively forms of the tropical 
world ; the species of Arum belong more to the temperate 
zone. Arum itahcum, A. dracunculiis, and A. tenuifolium, 
extend to Istria and Priidi* No Pothos has yet be^n dis- 
covered in Africa. India has some species of this genus 
(Pothos scandens and P. pinnata) which are less beautiful 
ill their physiognomy,^ and less luxuriant in their growth, 
than the American species. We discovered a beautiful and 
truly arborescent member of the group of Aroidese (Caladium 
arboreum) having stems from 16 to 21 English feet high, 
not far from the convent of Caripe, to the East of Cumana, 
A very curious Caladium (Culcasia scandehs) has been 
discovered by Beauvois in the kingdom of Benin. . (Palisot 
de Beauvois, Plore d'Oware et de Benin, T. i. 1804, p. 4, 
pi. iii.) In the Pothos-form ttie parenchyma is sometimes 
so much extended that the surface of the leaf is interrupted 
by holes as in Calla pertusa (Etmth), and Dracontium per- 
tusum (Jacquin), which we collected in the woods round 
Cumana. The Aroidem first led attention to the remarkable 
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phenomenon of the fever-heat, which in certain plants is 
sensible by the thermometer during the development of their 
inflorescence, and which is connected with a great and tempo- 
rary increase of the absorption of oxygen from the atmosphere. 
Lamarck remarked in 1789 this increase of temperature at the 
time of flowering in Arum italicum. According to Hubert 
and Bory de St. Vincent the vital heat of Arum cordifolium 
in the Isle of France was found to rise to 35° and 39° Eeau- 
mur, (110°.6 and 119°.6 Fahr.) while the temperature of 
the surrounding air was only 15°. 2 E. (66°. 2 F.) Even 
in Europe, Becquerel and Breschet found as much as 17^° 
difiefence, Eeaumur (39°.4 Fahr.) Dutrochet remarked a 
paroxysm, an alternate decrease and increase of vital heat, 
which appeared to reach a double maximum in the day. 
Theodore de Baussure observed analogous augmentations of 
temperature, though to a less amount, only from 0°.5 to 
0°. 8 of Keaumur’s scale (1° 15 to 1°.8 Fahr.), in plants be- 
longing to other families ; for example, in Bignonia radicans 
and Cucurbita pepo. In the latter plant the use of a very 
sensitive thermoscope shews that the increase of temperature 
is greater in the male than in the female plant. Dutrochet, 
who previous* to his early death made such meritorious re- 
searches, in physics and in vegetable physiology^, found by 
means of thermo-magnetic multiplicators (Comptes rendus 
de rinstitut, T. viii. 1889, p. 454, T. ix. p. 614 and 781) 
an increase of vital heat from 0°,1 to 0°.8 Eeaumur, (0°.25 
to 0°.67 Fahr.) in several young plants (Euphorbia lathyris, 
Lilium candidum, Papaver somniferum), and even among 
funguses in several species of Agaricus and Lycoperdon. 
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This vital heat disappeared at night, but was not prevented 
by placing the plants in the dark during the day-time. 

A yet more striking physiognomic contrast* than that 
of CasuarinsB, Conilerse, and the almost leafless Pteru- 
vian Colletias, with Aroideae, is ^sented by- the compa- 
rison of those types of the greatest^ contraction of thia leafy 
organs with the Nymphoeacese and Nelumboncfe. We. find 
in these, as in the AroidcJte, leaves, in which the celltilax 
tissue forming their surface is extended to an extreme degree, 
supported on long fleshy succulent leaf-stalks ; as in Nym- 
phsea alba ; N. lutea ; N. thennalis (once called* N. lotus, 
from the hot spring of Pezee near Groswardein> in Hung^) ; 
the species of Nelumbo; Euryale amazonica of Poppig; 
and the Victoria Regina discovered in 1837 by Sir Robert 
Schoraburgk iii the River Berbice in British Guiana, and 
which IS allied to the prickly Euryale, although, ^according 
to Liiiclley, a very different genus. The round leaves of 
this maginficenttwater plant are six feet in dipaeter, and 
are surrounded by turned np margins 3 to 5 inches high, 
light green inside, and bright crimson outside. The agree- 
ably perfumed flowers, l^wenty or thirty blossoms* of which 
may be seen at the same ^time^ within a small space, are 
white and rose-coloured,* 18» inches in diameter, a^nd have 
many hundred petals. V (Rob. Schomburgk, Reisenin Guiana 
und am Orinoko, 184tl, S. 888.) ^ Pdppig also gives to the 
leaves of his jEjcuyale amazoraca,whioh he found near Tefe, 
as much as 5 feet 8 inches Erench, or 6 En^sb^foep^ 
diameter. (Poppig, Reise in Chile, Pet% und 
Amazonstrome, Bd. ii. 1836, S. 432.) If Euryale and 
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Victoria are the genera which present the greatest extension 
in all dimensions of the parenchyma of the leaves^ the greatest 
known^ dimensions of a flower belong to -a parasitical 
Cytfrtea, the Eafflesia Anioldii (K Brown), discovered by 
Dr. Arnold in Sumatra, in 1818 : it has a stemles^ flower of 
three English feet diameter, surrounded by large leaf-liko 
scales. Pttngus-like, it has an animal smell, resembling beef. 

p. 20. — Lianes, rope-plants, Bush -ropes 
in Spanish, Vejuccos!^) 

According to Kunth's division of the Bauhiiiieoc, the 
true genus Bauhiuia belongs to the New Continent : the 
African Bauhinia, B. rufescens, (Lam.) is a Pauletia (Cav.) 
a genus of which we found some new species in South 
America. So also the .Banisterias, from among the Mal- 
pighiacese, are properly an Aimerican form ; although two 
species are nativfes of India, and one species, Banistcria 
leona, described by Cavaiiilles, is a native of Western 
Africa. Within the tropics and in the Southern Hemisphere 
we fihd among the most different families of plants the 
twining rope-like climbers which iu' those regions render the 
foists at once so impenetrable to man, and on the other 
hand so accessible and habitable to ’ the Quadrumanm (or 
Motikeys) and to the Cercofeptes and the small tiger-cats. 
The rapid accent to the tops of lofty trees, the passage from 
tree to tree^i ^hd even the crossing of streams by whole herds 
or troops of gregarious animals, are all greatly facilitated by 
twining plants or Lianes. 

In the South of Europe and in North America, Hops 
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from among the Urticeae, and the species of Vitis from 
among the Ampelideac, belong to the dass of twining 
climbers^ and between the tropics we find climbing Grasses 
or Gramineae. We have seen in the plains of Bogota, in 
the pass of Quindiu, in the Andes, and in theQuina-producing 
forests of Loxa, a Bambusacea allied to Nastus, bur Chusquea 
scandens, twine round massive and loftytrunksof trees adorned 
at the same time witli flowering Orchideee. The Bambusa 
scandens (Tjankorreh), which Blflme found in Java, belongs 
probably either to the genus Nastus or to that of Chusquea, 
the Carrizo of the Spanish settlers. Twining plants appear 
to me to be entirely absent in the Pine- woods of Mejiico, 
hut in New Zealand, besides the Ripogonum parviflorum of 
Robert Brown, (a climber belonging to the Snulacese which 
renders the forests almost impenetrable), the sweet-smelling 
Froycinetia Banksii, which belongs to the Pandanem, twines 
round a gigantic Podocarpus 220 English feet high, the P. 
dacrydioides (Rich.), called in the native language Kakikatea. 
(Dieffenbach, Travels in New Zealand, 1843, Vol. i. p. 426.) 

With climbing Gramineiee and Pandanese are contrasted 
by their beautiful and many-coloured blossoms the Passifloras 
(among which, however, even found an arborescent self- 
sapporting species, Passiflbra glauca, growing in the Andes 
of Popayan, at an elevation of 9840 Erench (10487 English) 
feet); — the Bignoniheem, Mlitisias, Alstromerias, Urvillem, 
and Aristolochias. Among the latter our Aristcjlochia cordata 
has a cnmson-coloured flower 6f 17 English inches diameter ! 

flores gigantei, pueris mitrse instar inservientes/^ Many 
of these twining plants have a peculiar physiognomy and 
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appearance produced by the square shape of tlieir steins, by 
flattenings not caused by any external pressure, and by 
riband-like wavings to and fro. Cross sections of Bignonias 
and Banisterias shew cruciform or mosaic figures prodiic(*(l 
by the mutual pressure and interpenetration of the stems 
which twin6 around each other. (See very accurate draw- 
ings in Adrien de Jussieu^s Cours de Botanique, p. 77-79, 
fig. 105-108.) 

(26) p. 27 .— The form of Aloes r 

To this group of plants, characterised by so great a simi- 
larity of physiognomy, belong; Yucca aloifolia, which extends 
as far north as Florida and South Carolina ; Y. angustifolia 
(Nutt.) which advances as far as the banks of the Missouri ; 
Aletris arborea ; the Dragon-tree of the Canaries and two 
other Dracaenas from New Zealand; arborescent Euphor- 
bias; Aloe dichotoma (Linn.) (formerly the genus Ehipi- 
dodendrum of Willdenow) ; and the celebrated Koker-boom 
of Southern Africa with a tmnk twenty-one feet high and 
above four feet thick, and a top of 400 (426 Engl.) feet in 
circumference. (Patterson, Reisen in das Land der Hotten- 
totten und der Kaffern, 1790, S. 55.) The forms wliich 
I have thus brought together belong to very different 
families ; to the Liliaceae, Asphodelem, Pandanese, Ama- 
ryllidese, and Eupliorbiacese ; all, liowever, with the 
exception of the last, belonging to the great division 
of the Monocotyledones. A Pandanea, Phytelephas ma- 
crocarpa (Euiz,) which we found in New Granada on 
the banks of the Magdalena, with its pinnated leaves, 
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quite resembles in appearance a small palm-tree. This 
Phytelephas, of which the Indian name is Tagua, is be- 
sides, as -Kunth* remarks, the only one* of the Pandaiie® 
found (according to our present knowledge) in the New 
Continenit. The singular Agave-like and at the same time 
very tall-stemmed Doryanthes excelsa of New South Wales, 
which was first described by the acutely observing Correa 
de Scrra, is one of the Amaryllideae, as are our low-growing 
Narcissuses and Jonquils. 

In the Candelabra shape of plants of the Aloe form, we 
must not confound the branches of an arborescent stem with 
flower-stalks. It is the latter wdiich in the American Aloe 
(Agave Americana, Maguey de Cocuyza, which ' is entirely 
wanting in Chili) as w'ell as in the Yucca acaulis, (Maguey de 
Cocuy) presents in the rapid and gigantic development of the 
inflorescence a candelabrum-like arrangement of the flowers 
which, as is well known, is but too transient a phenomenon. 
In some arborescent Euphorbias, on the other hand, the phy- 
siognomic effect is given byvtlie branches and their division, 
or by ramification properly so called. Lichtenstein, in his 
*"Eeisen im sudlichen Africa” (Th. i. S. 370), gives a vivid 
description of the impression made upon him by the appear- 
aiice of a Euphorbia officinarum which he found in the 
Chamtoos Rivier,” in the Colony of tlie Cape of Good 
Hope ; the form of the tree was so symmetrical that the 
candelabrum-like arrangement was regularly repeated on a 
smaller scale in each of the subdivisions of the larger 
branches up to 32 English feet high. All the branches were 
armed with sharp spines. 
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Palms, Ypccasy Aloes, tall-stemmed Perns, some Aralias, 
and. the Thcophrasta where I have seen it growing luxu- 
riantly, different as they are in the structure, of their 
flowers, yet offer to the eye in the nakedness (absence of 
branches) of their steitis, and in the ornamental character of 
their tops or crowns, a certain degree of physiognomic 
resemblance. ’ 

The Mclanoselinum dccipiens (Hoffm.), which is sometimes 
upwards of 10 or 12 feet high, and which 1ms been intro- 
duced into our gardens from Madeira, belongs to a peculiar 
group of arborescent umbelliferous plants to which Arali- 
acese^are otherwise allied, and with which other jjlants .which 
will doubtless be discovered in course of time will be asso- 
ciated. Perula, Heracleuin, and Thapsia, do indeed attain a 
considerable height,, but they are still herbaceous plants. 
Mclanoselinum is still almost entirely alone as an umbelliferous 
tree ; Bupleurum (Tenoria) fruticosum (Linn.) of the shores 
of the Mediterranean ; Bubon galbanum of the Cape, and 
Crithmum maritimum of our sea-shores, are only shrubs. 
On the other hand, the tropical zone, in which, according to 
the old and very just remark of Adanson, Umbelliferm and 
Cruciferm are almost entirely wanting in the plains, presented 
to us on the lugh ridges of the American Atides the smallest 
and most dwarf-like of ..all umbelliferous plants. Among 
38 species of plants which we collected at elevations where 
the mean temperature is below 10° Reaumur (54°. 5 Pah.), 
there vegetate almost like mosses, and as if they made part 
of the rock and of the often frozen earth, at an elevation 
of 12600 (18430 English) feet above the level of the 
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sea, 'Myrrliis andicola, Fragosa aretioides, and Pectophytqm 
pcdunculare, intermingled with wliicli there is an equally 
dwarfed Alpine Draha. The only umbeljiferous plants 
growing in the low grounds within the tropics observed by 
us in the New Continent were two species of Hydrocotyle 
(IL umbellata and H. leptostachya) between Havannah and 
Batabano; therefore at the extreme limits of the torrid Zone. 

(27) p. 27 . — The form of Graminem.^^ 

The group of arborescent grasses which Kunth, in his 
able treatise on the plants collected by Bonpland and my- 
self, has combined under the name of Bambusacese, is aigpiong 
the most beautiful adornments of the tropical world. 
(Bambu, also called Mambu, is a word in the Malay 
language, but appears according to Buschmann to be of 
doubtful origin, as the usual Malay expression is buluh, in 
Java and Madagascar wuluh, youlu.^ The number of genera 
and species which form this group has been exiraordinarily 
augmented by the zeal of botanivsts. It is now recognised 
that the genus Bambusa is entirely wanting in the New 
Continent, to^ which on the other hand Guadua, from 50 to 
00 French or about 53 to English feet high, discovered 
by us, and Chusquea, exclusively belong ; that Arundinaria 
(Rich.) is common to both continents, although dhc species 
are different ; that Bambusa and Beesha (Rheed,) are 
found in India and the Indian Archipelago, and -Nastus iji 
the Island of Bourbon, and in Madagascar. With the ex- 
ception of the tall-climbing Giusquea tlie^forms which liave 
been named may be said to replace each other morpholo- 
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gicjally in the different parts of the world. In the northern 
hemisphere, in the valley of the Mississipi, the traveller is 
gratified, long before reaching the tropics, with the sight of 
a form of baniboo, the . Arundinaria macrosperma, formerly 
called also Miegia, and Ludolfia. In the Southern Hemi- 
sphere Gay has discovered a J3ambusacea, (a still undescribed 
species of Chusquea, 31 English feet high, which does not 
climb, but is arborescent and self-supporting) growing in 
southern Chili between the parallels of 37° and 43° S. lati- 
tude /where, intermixed with Drymis chilensis, a uniform 
forest covering of Fagus obliqua prevails. 

While in India the Bambusa flowers so abundantly that 
in Mysore and Orissa the seeds are mixed with honey and 
eaten like rice, (Buchanan, Journey through Mysore, Vol. 
ii. p. 341, and Stirling in the Asiat Eos. Vol. xv. p. SOS)"* 
in South America the Guadua flowers so rarely, that in 
four years we were only twice able to. procure blossoms; 
once on the unfrequented banks of the Cassiquiare, (the arm 
which connects the Orinoco with the Rio Negro and the 
Amazon^ River,) and once in the province of Popayan 
between Buga and Quilichao. It is striking to see plants 
in particular localities grow with the greatest vigour without 
producing flowers ; it is thus with European olive trees 
which have been planted for centuries between the tropics 
near Q.uito> 90.00 (about 9590 English) feet above the 
level of the sea, and also in the Isle of Prance with 
Walntlt-trees, Hazel-nuts, and, as. at Quito, olive trees 
(Olea enroi)ea) : see Bojer, Ilortus Mauritianus, 1837, 
p. 391. 
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As some of the Bambusacefe (arborescent grasses) advance 
into the temperate zone, so within the tropics they do not 
suffer from the temperate climate of the momitainsi They 
certainly grow more luxuriantly as social plants from the 
sea coast to the height of about 2560 English feet ; for 
example, in the province de las Esmeraldas, west of the 
Volcano of Pichincha, where Guadua angustifoJia (Bambusa 
Guadua in our Plantes equinoxiales, T. i. Tab. xx.) produces 
ill its interior much of the siliceous Tabaschir (Sansicrit 
toakkschira^ ox-milk). In the pass of Quindiu we saw 
the Guadua growing at an elevation which we found by 
barometric measurement to be 5400 (5755 English]^ feet 
above the level of the Pacific. Nastus borbonicus is called 
by Bory de St. Vincent a true Alpine plant ; he states that 
it does not descend lower on the declivity of the Volcano 
ill the Island of Bourbon than 3600 (8837 English) feet. 
This recurrence or repetition as it were at great elevations 
of the forms characteristic of the hot plains, recalls the 
mountain group . of palms before pointed out by me (Kunthia 
montana, Ceroxylon andicola, and Orebdoxa frigida), and a 
grove or thicket of Musaceae sixteen English feet high 
(lleliconia, perhaps Maranta), which I found growing isolated 
at an elevation of 6600 (7084 English) feet, on the Silla 
de Caraccas. (Eelation hist. T. i. p. 605-606.) As, 
with the exception of a few isolated herbaceous dicotylcdones, 
grasses form the highest zone of phaenogamous vegetation- 
round the snowy summits of lofty mountains, -so also, in 
advancing in a horizontal direction to'^ards either pole of the 
Earth, the phsenogamous vegetation terminates with grasses. 
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To my young friend Joseph Hooker^ who, but just 
returned with Sir James Itoss from the frozen antarctic 
regions, is now exploring the Thibetian portion of the Hima- 
laya, the geography of plants is indebted not only for a 
great mass of important materials, but also for excellent 
general deductions. He calls attention t o the circumstance 
that phsenogamous flowering plants (grasses) approach 1 7 
nearer to the Northern than to the Southern pole. In the 
Falkland Islands near the thick masses of Tussack grass 
(Dactylis ccespitosa,* Forster, according to Kunth a Fes- 
tuca), and in Tierra del Fuego or Fuegia, under the shade 
of tl^ birch-leaved Fagus antarctica, there grows the same 
Trisetum subspicatum which extends over the whole range 
of the Peruvian Cordilleras, and over the Rocky Mountains 
to Melville Island, Greenland, and Iceland, and which is also 
found in the Swiss and Tyrolese Alps, in the Altai mountains, 
in Kamtschatka, and in Campbell Island, south of New 
Zealand ; therefore, from 54° South to 74J° North lati- 
tude, or through 1 28 of latitude. Few grasscs,^*^ says 
Joseph Hooker, in his Flora Antarctica, p. 97, "have so 
wide a range as Trisetuiri' subspicatum, (B,eauv.) nor am I 
acquainted with any other Arctic species which is equally an 
inhabitant of the opposite polar^ regions." The South 
Shetland Islands, which are divided by Brahsfield Strait 
from P^UrviUe^s Terre de Louis Philippe and the Volcano 
of Haddington Peak, situated in 64^ 12' South latitude 
and 7046 English feet high,; liaye bc«n very recently 
nsited by a Botanist" from the UnitOd States of North 
America, Dr. Eights. He found there (probably in 62° or 
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S. latitude) a small grass, Aira antarctica (Hooker, 
Icon. Plant. Vol. ii. Tab. 150) wliich is the most antarctic 
llowering plant hithprto discovered.^' 

In Deception Island, 6f the same group,- S, lat. 62° 50', 
lichens only are found, and not a single species of grass; and 
so also farther to the south-east, in Cockburn Island (lat. 
61° 12'), near Palmer's Land, there were only found Leca- 
noras, Lecideas, and five Mosses, among which was our 
German Bryum argenteum: ^^this seems to be the ultima 
Thule of antarctic vegetation." Farther to the south, land^ 
cryptogamic, as well as phaenogamic, vegetation is entirely 
wanting. In the great bay fonUed by Victoria Land^ on a 
small island which Kes opposite to Mount Hersehel (S. lat. 
71° 49'), and in Franklin Island, 92 geographical ^ miles 
North of the great volcano Mount Erebus, 12400 English 
feet high (latitude 76° 7' South),' Hooker found not a 
single trace of vegetable life. It is quite different in respect 
to the extension even of the forms of tigher vegetable 
organisation in the high northern latitudes. Phsenogamous 
plants there approach 18 nearer to the pole than in the 
southern hemisphere : Walden Island (N. lat. 80 J°) lias 
stilPten species. ^ The antarctic phmnOgamous vegetation is 
also poorer in species at corresponffing distances from the 
pole (Iceland hds five times as many flowering plants as the 
southern groups of Auckland and Campbell Islands}, but 
this less varied antarctic vegetation is from climatic ^reakons 
more luxuriant and succulent. (Compare Hobkeri^ Flora 
antarctica, p. vii., 74, and 215, with Sir Jambs Ilos$> Voyage 
in the Southern and Antarctic Redons, 18894848;- Vol. ii. 
p. 835-842.) 
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.(28) p. Ferns. 

If, with a naturalist deeply versed in the knowledge of the 
Agamse, Dr. Klotzsch, we estimate the whole number of 
cryptogamic species hitherto described at 19000, this gives 
to Fungi 8000 (of whicli the Agarici constitute l-8th) ; 
Lichens, according to J. von Flotow of Hirschberg, and 
Hainpe of Blankenburg, at least 1400 ; Algje 2580 ; Mosses 
and Liver- worts, according to Carl Muller of Halle, and Dr. 
Gottsche of Hamburgh, 8800; and Ferns 3250. We are 
indebted for this last important result to the thorough in- 
vestigation of all that is known concerning this group of 
plants by Professor Kunze of Leii)sic. It is remarkable 
that of the entire number of described Filices the family of 
PolypodiacesBj alone> comprises 2165 species; wliile other 
fonns> even Lycopodiaceae and Hymenophyllacese, only cou^t 
850 and 200. There are, therefore, almost as many de- 
scribed ferns as described grasses. 

It is remarkable that in the ancient classic writers, 
Theophyasttts, Dioscorides, and Pliny, no notice occurs of 
the beautiful form of arborescent ferns ; while from informar 
tion derived from the companions of Alexander, Aristobulus, 
Megasthenes, and Nearchus, mention is made of Bamboos 
qu^ fissis itttemodiis leinbi vice vectitabant' navigantes 
of the Indian trees quarum folia non minora clypeo sunt 
of the -fig-tree of which the branches take tdot round the 
parent stem; and of Palms "^^tanlse proceritatis, ht sagittis 
supeqici nequeaht." (Humboldt, de Distributione geogr. 
Plantarum, p. 178 and 218.) I find the first description of 
tree-ferns in Oviedo^s Historia de las Indias, 1535, fol. xc 
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This experience d traveller, wlio had been placed by Ferdinand 
the Catholic as director of the gold-washings in Hayti, says ; 

Among tlie many ferns there are some vvliich I reckon 
among trees, for they are as thick and as tall as pines 
(Ilclechos que yo cuento por arboles, tan gruesos corno 
grandes pinos y muy altos). They grow chiefly in the 
mountains and where there ihuch water.^^ The height is 
exaggerated. In the dense forests round Caripe even our 
Cyatliea speeiosa only attains a height of SO to 35 (32 to 
37 English) feet ; and an excellent observer, Ernst Dieffen- 
bach, in the northernmost of the. three islands of New 
Zealand saw no stems of Cyathea dealbata of more than 40 
(42 J English) feet in height, In the' Cyathea speeiosa and 
the Mcniscium of the Chaymas missions we observed, the 
midst of the shadiest primeval forest, in very luxuriantly ’ 
growing individuals, the scaly stems covered with a shining 
carbonaceous powder. It seemed like a singular decomposi- 
tion of the fibrous parts of the old petioles. (Humboldt, 
Kel. hist. T, i. p, 437.) 

Between the tropics, where, on the declivities of the 
Cordilleras, climates are placed successively in stages one 
above another, the proper zone of the tree-ferns is between 
three and five thousand feet (about 3200 and 5830 English) 
above the level of the sea. In South America and in the 
Mexican highlands they seldom descend lower towards the 
plains than* 1200 (about 1280 Eng.) . feet. Tbo mean 
temperature of this happy zone falls between 17® and:14°.5 
^auraur (70®.2.and 64®,6 Eahr.) This r^on emtto the 
lowest stratum of clouds, or that which floats next above the 
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sea and the plains ; and hence, besides great equality of tem- 
perature, it also enjoys uninterruptedly a high degree of 
humidity. (Robert Brown, in A 2 )pendix to Expedition to 
Congo, p. 423.) The inhabitants, who arc of Spanish de- 
scent, call this zone tierra templada de los helcchos.^^ The 
Arabic word for fern is feledschun^f being changed into h 
in helechos according to Spanish custom : perhaps the Arabic 
feledscliun is connected with faladscha/^ it divides in 
allusion to the finely divided margins of fern leaves or fronds. 
(Abu Zacaria Ebn ,el Awam, Libro de Agricultura, traducido 
poi* J. A. Banqueri, T. ii. Madr. 1802, p. 736.) 

'The conditions of mild temperature . and an atmosphere 
nearly saturated with vapour^ together with great equability 
of climate in respect to both temperature and moisture, are 
fulfilled on the declivities of the mountains, in the valleys of 
the Andes, and above all in the mild and huntid atmosphere 
of the southern hemisphere, Vfhere arborescent ferns extend, 
not only to New Zealand ahd VanTWemen Island (Tasmania), 
but even to the Straits of Magellan and to Campbell Islands, 
or to a latitude almost corresponding to that pf Berlin in the 
northern vllmisphere Of tree-ferns, Dicksonia squarrosa 
grows vigorously in 46^ South latitude, in Busky Bay (New 
Zealand) ; B. antarctica of. Labillardiere im Tasmania ; a 
Thyrsopteris in Ju^n Eemandez ; an nndescribed Dicksonia 
with stems fr6m‘i2v to 15 (ne&rly 13 to 16 English) feet in 
the south of Chili/ not far from Valdivia ; Lomaria 
of rather less'hright in the Straits of Magehan. Cami^bell 
Island is still ^nearer to the south pole, in 5.2 J*? lat., > and 
even ’there the stem of the Aspidium venustum rises to 
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4 feet (4 feet 3 inches, English) before the fronds branch 
off. 

The climatic relations under which Ferns in general flourish, 
are manifested in the numerical laws of their quotients of 
distribution taken in the manner alluded to in an- earlier 
part of the present volume. In the low plains of the great 
continents within the tropics, the quotient for ferns is, 
according to Eoberl Brown, and according to late researclies, 
1-SOth of all the species of pheenogamous plants growing in 
the same region j in the mountainous parts of the giSeat 
continents in the same latitudes it is from l-8th to l>6th. 
But a vii^ different ratio is foiind in the small islant^s dis- 
pefsed^dver the wide dceani The proportion of ferns to the 
whole number of rhanOrogamm- increases there in such a 
manner that in the groups of islands between the tropics in 
the Pacific the ferns equal a fourth)— and in the solitary far 
detached islands in the Atlantic Ocean, St. Helena, and 
Ascension,— almost equal the half of the entire pheenogamous 
vegetation. (See an excellent memoir of D’IJrville entitled 
Distribution geographique des Pougeres suf la surface du 
Globe, in the Annales des Sciences^Jfat. T. vi. 182&, p. 51, 
66, and 73). From the trppics ‘'(where in the greaf conti- 
nents D’Urville estimates the ratio generally at 1 : 20) we 
see the relative frequency of ferns decrease ^rapidly in the 
temperate zone. The quotients are'; for America and 

for the British Islands V j-> for Franc6;%Vi forvGettoany -jJy, 
for the dry parts of the south 6f Italy '■^,*‘ahdifqr Greece 
Towards the colder r^ons of the north wChce the fe&ftw 
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frequency increase again rapidly ; that is to say, the number 
of species of ferns decreases much more slowly than does the 
number of species of phsenogamous plants. At the same time, 
the luxuriance, abundance, and mass of individuals in each 
species augment the illusive impression of absolute numbers. 
According to Wahlenberg’s and Hornemann's Catalogues 
the relative number^ of Filices are, for Lapland for 
Iceland -iVj and for Greenland x'a* 

Such, according to the present state of our knowledge, are 
the natural laws manifested in the distribution of the pleasing 
form of Fente;- But it would Seem as if in the family of 
Femsj which has so long been regarded as a cryptogamic 
familyj we had qtdte recently arrived on the traces of anothb 
natural law, a morphological one of propagation. Count 
Leszczye-Suminski, who happily unites the gift of microscopic 
examination with distinguished artistic talent, has discovered 
in the prothallium of ferns an organisation by which fructifi- 
cation is effected. He distin^isbes a bisexual arrangement 
in the ovule-like cell on the middle of the theca, and in the 
ciliated anthraidia' or spiral threads before examined by 
NSgelii The ' fertilisation is supposed to take place not by 
pollen-tubes but by: the 'moveable ciliated spiral threads. 
(Suminski zur Entwii^elangs-geschichte der Farrnkrftuter, 
1848, S. 10-14.) According to this view, FOTs,as Ehrenberg 
expresses it '(Mcrnkth Berichte def Akad. zu Berlin, Januar 
1848, S. 20), w;euld>be produced by a ■ microscopic fertilisa- 
tion taking place -on the prCthallium as a receptacle; and 
throughout the whole remainder of their often , arborescent 
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development they would be llowerless and fruitless plants^ 
forming buds or bulbs; the spores or sori on the under 
side of the frond not being seeds but flower buds. 

(29) p. 28 . — Liliacecey 

The principal seat of this form is Africa, where it is both 
most varied and most abundant, and where these beautifully 
flowering plants aie assembled in masses and determine the 
aspect and character of the country. The New Continent 
does, indeed, also possess superb Alatromerim and species of 
Pancratium, Haemanthus, and Crinum (we augmented the 
first-named of these genera by nine, and the second by three 
species) ; but these American Liliace® grow dispersed, and 
are less social than our European Iride®. 

(39) p. 28 . — Willow Form/^ 

Of the leading representative of this form, the Willow 
itself, 150 different species are already known. They are 
spread over the northern hemisphere from the Equator to 
Lapland. They appear to increase in number and diversity 
of form between the 46th and 70th degrees of north latitude, 
and especially in the part of north of Europe where the con- 
figuration of the land has been so strikingly indented by 
early geological changes. Of Willows as tropical plants I am 
acquainted with ten or twelve species, which, like the willows 
of the southern hemisphere, are deserving of particular 
attention. As Nature seems as it were to take pleasure in 
multiplying certain forms of animals, for example Anatid® 
(Lamellirostres) and Columb®, in all the zones of the earth ; 
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SO are Willows, the different specfes of Pines, and Qaks, no 
less widely disseminated: the latter (oaks) being always 
alike in their fruit, though much diversified in the forms of 
their leaves*. In Willows, the similarity of the foliage, of the 
ramification, and of .the whole physiognomic appearance, in 
the most different climates, is unusually great, — almpst greater 
than even in Ooniferse. In the southern part of the tem- 
perate zone of the northern hemisphere the number of species 
of willows decreases considerably, yet (according to the Flora 
atlantica of Desfbntaincs) Tunis has still a species of its own 
resembling Salix caprea; and Egypt reckons, according to 
Foi^kal, five species, from the catkins of whose male flowers 
a medicine much employed in the East, Moie chalaf (aqua 
salicis) is obtained . by distillation. The Willow which I saw 
in the Canaries is. also, according to Leopold von Buch and 
Christian Smith, a peculiar species, common however to that 
group and to the Island of Madeira, — S. canariensis. 
Wallich^s Catalogue of the plants of Nepaul and of the 
Himalaya cites from the Indian sub-tropical zone thirteen 
species, partly described by Don, Roxburgh, and Bindley. 
Japan has its indigenous willows, one of which, S. japonica 
(Thunb.) is also found as a mountain plant in Nepaul. 

Previous to my expedition, the Indian Salix tetrasperma 
was the only known intertropical species, so far as I am 
aware. We collected seven new species, three of which 
were from the elevated plains of Mexico, and were found to 
extend to an elevation of 8000 (about 8500 English)^ feet 
above the level of the. sea. At still greater elevations, — for 
example, on the mountain plains situated between 12000 
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and 14000 feet, (about 12790 and 14920 English,) which 
we often visited, — we did not find, either in the Andes of 
Mexico or il! those of Quito and Peru, any thing which could 
recall the small creeping alpine willows of the Pyrenees, the 
Alps, and Lapland (S.herbacea, S.lanata, and S. reticlilata). 
In Spitzbergen, where the meteorological conditions have 
much analogy with those of the Swiss and Scandinavian 
snow-mountains, Martins described two dwarf willows, of 
wliich the small woody stems and branches creep on the ground, 
and wliich lie so concealed in the turf-bogs that their small 
leaves are only discovered with difficulty under the moss. 
The species found by me in Peru in 4^ 12' S. latitude, jiear 
Loxa, at the entrance of the forests where the best Cinchona 
bark is collected, and described by Willdenow as Salix 
humboldtiana, is the one which is most widely distributed 
. in the western patt of South America. A sea-shore species, 
8. falcata, which we found, on the sandy coast of the 
Pacific, near Truxillo, is, according to Kunth, probably only 
a variety of the above; and possibly the fine and often 
pyramidal willow which accompanied us along the banks of 
the Magdalena, from Mahatifs to Bojdrque, and which, 
according to the report of the natives, had only extended so 
far within a few years, may sdso be identical with Salix 
liumboldtiaha. At the confluence 6f the* Eio^'Opon idth the 
Magdalena, we found all the islands covered with willows, 
many of which had stems 64 English feet high, but only 
8 to 10 inches in diametet. (Humboldt and Kunth^ Nova 
Gen. Plant. T. ii. p. 22, tab. 99.) Lindley has made ns 
acquainted with a species of Salix from Senegal, and there- 
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fore in the African equinoctial zone. (Lindley, Introduction 
to the Natural System of Botany, p. 99.) Blume also 
found two species of Salix near the equator, ift Java: one 
wild and indigenous, S. tetrasperma ; and another cultivated, 
S. sieboldiana. Prom the southern temperate zone I know 
only two willows described by Thunberg, (S. hirsuta and 
S. mucronata ) ; they grow by the side of Protea argentea 
(which has itself very much the physiognomy of a willow), 
on the banks of the Orange Kiver, and their leaves and 
young shoots form, the food of the hippopotamus. Willows 
are entirely wanting in Australia and the neighbouring 


(^1) p. 29 . — Myrtacemr 

An elegant form, with stiff, shining, thickly set, 
small, and generally entire, leaves, studded with pellucid 
dots. Myrtaceae give a peculiar character to three districts 
of the earth^s surface, — the South of Europe, particularly 
the calcareous and trachytic islands which rise above the 
surface of the Mediterranean ; — the continent of New Hol- 
land, adorned with Eucalyptus, Metrosideros, and Lepto- 
spermum ; — and m intertropical region, part of whicli is 
low, and part from nine to ten thousand feet high (about 
9590 to 10660 English), in the Andes of South America. 
This mountain district, called in Quito the district of the 
Paramos, is entirely coveted with trees which have a myrtle- 
like aspect and character, even though they may not all 
belong to the natural family of Myftacem. Here, at the 
above-named elevation, grow the EscaUonia myrtilloides, 



ANNOTATIONS AND ADDITIONS. 


197 


E. tubar, Symplocus alstonia, some species of Myrica, and 
the beautiful Myrtus microphylla which we have figured in 
the Plantes oquinoxiales, T. i. p. 21, PL iv. We found it 
growing on mica slate, and exterifiing to an elevation of 
more than ten ‘thousand English feet, on the Paramo de 
Saraguru, near Vinayacu and Alto de PuUa, which is 
adorned with so many lovely alpine flowering plants. 
Myrtus myrsinoides even extends in the Paramo de Gua- 
mani up to 10500 (11190 English) feet. Of the 40 
species of the Genus Myrtus which we collected in the 
equinoctial zone, and of. which 87 were undescribed, much 
the greater part belonged, however, to the plains and Ipwer 
mountains. Prom the mild tropical mountain climate of 
Mexico we brought back only a single species (Myrtus 
xalapensis); but the Tierra templada, towards the Volcano 
of Orizaba, must no doubt contain several more. We 
found M, maritii^a near AcapuTco, quite on the sea-coast 
of the Pacific. 

TheEscallonias, — among which E. myrtilloides, E. tubar, 
and E. floribunda, are the ornament of the Paramos, and 
by their physiognomy remind the beholder strongly of 
the myrtle-form, — once constituted, in combination with 
the European and South American Alp-ioses (Ehododen- 
dron and Befaria), and with Clethra, Andromeda, and 
Gaylussaccia buxifoKa, the family of Ericem. Uobert 
Brown (see the Appendix to Pranklin's Narrative of a 
Journey to the Shores of the Polar Sea, 1823, p. 766), 
has raised them to the rank of a separate famfly, which 
Kunth places between Philadelphem and Hamamelidem. 
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The Escallonia floribunda- offers in its geographical distribu* 
tion one of the most striking examples, in the habitat of 
the plant, of proportion between distance from the equator 
and vertical elevation above the level of thejsea. In making 
this statement I again support myself on the authority of 
my acute and judicious friend Auguste de St.-Hilaire 
(Morphologie v4getale, 1840, p. 52) " Messieurs de 
Humboldt et Bonpland ont decouvert dans leur expedition 
I’Escallonia floribunda a 1400 toises par les 4^ de latitude 
australe. Je Tai retrouv6 par les 21° au Bresil dans un 
pays eleve, mais pourtant infiniment plus bas que les Andes 
du perou : il est commun entre les 24° 50' et les 25°.55' 
dans les Campos Gerses, enfin je le revois au Bio de la Plata 
vers les 35°v au niveau mftme de Foc6an.^^ 

Trees belonging to the grpup of My?taceae,-^to which 
Melaleuca, Metrosideros,* and Eucalyptus belong, in the 
sub-division ofLeptospenneee, — ^produce, by thq peculiar dis- 
position or direction of the leaves relatively to the undilated 
leaf-stalk, (as do Acacias in which the lejives are replaced 
by phyllodia, leaf-like petioles,) a distribution of stripes 
of light and shade unknown in our forests of broad-leaved 
trees. The first botanical travellers who visited New Hol- 
land were struck with the singularity of the effect thus 
produced. Bobert Brown was. the first to show that this 
s1»rahge appearance arose from the leaf-stalks (the phyllodia 
of the Acacia longifolia and A. suaveolens) being expanded 
in a vejrtical direction, and from the circumstance that the 
light instead of falling on horizontal surfaces, falls on and 
passes between vertical ones. (Adrien de Jussieu, Cours de 
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Botanique, p. 106, 1^0, and 700; Darwin, Journal of 
Researches, 1845, p. 433). Morphological laws in the 
development of the leafy organs determine the peculiar cha- 
racter of the effects produced, the outlines of light and 
shade. Phyllodia," says Kunth, can, according to my 
view, only occur in families which have.compound pinnated 
leaves; and in point of fact they have as yet. only been 
found in Leguminosse, (in Acacias). In Eucalyptus, Me- 
trosideros, and Melaleuca, the leaves are simple (simplicia), 
and their edgewise position arises from a half, turn or twist of 
the leaf-stalk (petiolus) ; it should be remarked at the same 
time tliat the two surfaces of the leaves are similar.^^^ In 
the comparatively shadeless forests of New Holland the 
optical effects here alluded to are the more frequeiit, as two 
groups of Myrtacese and Leguminoa», species of Eucalyptus 
and of Acacia, constitute almost the h&lf of all the greyish 
green trees of which those forests consist. In addition to 
this, in Melaleuca there are formed between the layers of 
the inner bark easily detached portions of epidermis whllh 
press outwards, and by their whiteness remind the European 
of our birch bark. 

The distribution of Myrtace® is very different in the 
two continents. In the New Continent, and especially in 
its western pprtion, it scarcely extends beyond the. &6th 
parallel of north latitude, according to Joseph H^^ker 
(Flora antarctica, p. 12 ) ; while in the Southern Hemisphere, 
according to Claude Gay, there are in Chill 10 sj^ies or 
Myrtus and 22 species of Eugenia; which, interm^^ with 
Froteace® (Embothrium and Lomatia), and with Fagus 
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obliqua, form forests. The Myrtacese become more abundant 
beyond 38° S. lat., — in the Island of Chiloe, where a 
Metrosideros-like species of Myrtus (Myrtus stipularis) 
forms almost impenetrable thickets under the name of 
Tepuales; in Patagonia; and in Fuegia to its extremity in 
56 J° S. lat. In the Old Continent they prevail in Europe 
as far as the 46th parallel of North latitude : in Australia, 
Tasmania, New Zealand, and the Auckland Islands, they 
advance to 50^° South latitude. 

(32) p. 29 . — “ Melastonmcete.” 

This group comprises the genera Melastoma (Fothergilla 
and Tococa Aubl.) and Ehexia (Meriana and Osbeckia), of 
which we found, on either side of the equator in tropical 
America alone, 60 new species. Bonpland has published 
a superb work on Melastomacece, in two volumes, with 
coloured drawings. Some species of Bhexia and Melastoma 
a^end in the Andes, as alpine or Paramos shrubs, as 
high as nine and ten thousand five hundred (about 9600 
and 190 English) feet: among these are Bhexia cemua, 
Bi. stiicta, Melastoma obscurum, M. aspergillare, and 
M. lutescens. 

(33) p. 29; — ** Laurel-form” 

I'o this form belong the genera of Lautus and Persea, the 
Ocoteffi so numerous in South America, and (on account 
of physiognomic resfeinblance), Calophyllum and the superb 
aspiring Mamibea, from among the Guttiferse. 
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(3^) p. 29. — How interesting and instructive to the 
landscape painter would he a work which should 
present to the eye the leading forms of vegetation 7'* 

Iti order to define somewhat more distinctly what is here 
only briefly alluded to, I permit myself to introduce some 
considerations taken from a sketch of the history of land- 
scape painting, and of a graphical representation of the 
physiognomy of plants, which I have, given in the second 
volume of Kosmos (Bd. ii. S. 88-90 ; English edit. Vol. ii. 
p. 86-87). 

All l^hat belongs to the expression of human emotion 
and to the beauty of the human form, has attained perhaps 
its highest perfection in the northern temperate zone, under 
the skies of. Italy and Greece. By the combined exercise 
of imitative art and of creative imagination, the artist has 
derived the types of historical painting at once from the 
depths of his own mind, and from the contemplation of 
other beings of his own race. Landscape painting, though 
no merely imitative art, has; it may be said, a more material 
substratum and a more terrestrial domain: it requires a 
greater mass and variety of distinct impressions, which the 
mind must receive within itself, fertilize by its own powers, 
and reproduce visibly as a free work of art. Hence landscape 
painting must be a result at once of a deep and compre- 
hensive reception of the visible spectacle of external nature, 
and of this inward process of the mind.^' 

Nature, in every region of the earth, is indeed a reflex 
of the whole ; the forms of organised beings are repeated 
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everywhere in fresh combinations ; even in the icy north, 
herbs covering the earth, large alpine blossoms, and a serene 
azure sky, cheer a portion of the year. Hitherto landscape 
painting has pursued amongst us her pleasing task, familiar 
only with the simpler form of our native floras, but not, 
therefore, without depth of feeling, or without the treasures 
of creative imagination. Even in this narrower field, highly 
gifted painters, the Caracci, Gaspar Poussin, Claude Lor- 
raine, arid Etiysdael, have with magic power, by the selection 
of forihs of trees and by eflects of light, found scope wherein 
to call forth some of the most varied and beautiful produc- 
tions of creative art. The fame of these master- wcyks can 
never be impaired by those which I venture to hope for 
hereafter, and to which I could not but point, in order to 
recall the ancient but deeply-seated bond which, unites 
natural knowledge with poetry and with artistic feeling ; for 
we must ever distinguish in landscape painting, as in every 
other branch of art, between productions derived from direct 
observation, and those which spring from the depths of 
inward feeling and from the power of the idealising mind. 
The great and beautiful works which owe their origin to 
this creative power of the mind applied to landscape-painting, 
belong to the poetry of nature, and like man himself, and 
the imagination with which he is gifted, are not rivetted to 
the.soil, or confined to any single region. I allude here 
more particularly to the gradation in the form of trees from 
Euysdad and Everdingeni through Claude Lorraine toPoussin 
and Annibal Caracci. In the great masters of the art we 
perceive no trace of local Kmitation ; but an enlargement of 
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the visible horizon, and an increased acquaintance with the 
nobler and grander forms of nature, and with the luxuriant 
fulness of life in the tropical world, offer the advantage not 
only of enriching the material substratum of landscape 
painting, but also of affording a more lively stimulus to less 
gifted artists, and of thus heightening their powers of 
production.” 

(35) p. 30 . — From the rough hark of Crescentias 
and Gustaviay 

In the Crescentia cujete (the Ihituma or Calabash-tree, 
whose large fruit-shells are so useful to the natives for 
household purposes), — in the Cynometra, the Theobtoma 
(the Cacao-tree), and the Perigara (the Gustavia of Liunseus), 
— the delicate flowers ^ break through the half carbo- 
nized bark. When children eat the fruit of the Pirigara 
speciosa (the Chupo), their whole body becomes tinged with 
yellow ; it is a jaundice, which lasts from 24 to 36 hours, 
and then disappears without the use of medicine. 

I have never forgotten the impression which I received of 
the luxuriant power of vegetation in the tropical world, 
when on entering a Cacao plantation (Caca hual), in the 
Valles de Aragua, after a damp night, I saw for the first 
time large blossoms springing from a root of theTheobroma 
deeply imbedded in black earth. It was one of the most 
instantaneous manifestations of the activity of the vegetative 
organic forces. Northern nations speak of the awakening 
of Nature at the first breath of the mild air of spring.” 
Such an expression is singularly contrasted with the imagi- 
nation of the Stagirite, who recognised in plants forms which 
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"lie buried in a tranquil slumber that knows no waking, 
free from the desires which impel to spontaneous motion/^ 
(Aristot, de generat. Animal. V. i. p. 778, and de somno 
et vigil, cap. 1, p. 45B, Bekker.) 

P®) p. 30. — " Draw over their heads” 

The flowers of our Aristolochia cordata, to which I have 
already referred in Note 25. The largest flowers in the 
world, apart from Compositee (in the Mexican Helianthus 
annuils), belong to Bafilesia arnoldii, Aristolochia, Datura, 
Barringtonia, Gustavia, Carolinea, Lecythis, Nympha3a, 
Nelumbium, Victoria regina. Magnolia, Cactus, and to 
Orefiideous and liliaceous plants. 

(5^) p. 81. — To hehold all the shining worlds which 
stud the heavenly vault from pole to pole” 

The finest portion of the southern celestial hemisphere, 
where shine the constellations of the Centaur, the Ship, and 
the southern Cross, and where the soft lustre of the Magel- 
lanic clouds is seen, remains for ever concealed from the 
view of the inhabitants of Europe. It is only beneath the 
equinoctial line that Man enjoys the peculiar privilege of 
beholding at once all the stars both of the Southern and 
the Northern heavens. Some of our northern constellations 
seen from thence appear from their low altitude of a sur- 
prising add almost awful magnitude : for example, Ursus 
major and minor. As the inhabitant of the ta*opics sees all 
the stars of the firmament, so also, in regions where plains 
alternate with deep valleys and lofty mountains. Nature 
surrounds him with representatives of all the forms of plants. 
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POSTSCRIPT 

ON THE 

PHYSIOGNOMIC CLASSIFICATION OF PLANTS. 


In the preceding sketch of a Physiognomy of I 

have had principally in view three nearly allied subjects : — the 
absolute diversity of forms; their numerical proportion^ /. e. 
their local predominance in the total number of species in 
jilijenogamous floras ; and their geographic and climatic dis- 
tribution. If we desire to rise to general views respecting 
organic forms, the physiognomy of plants, the study of their 
numerical ])roportions (or the arithmetic of botany), — and 
their geography (or the study of their zones of distribution), 
— cannot, as it appears to me, be separated from each 
other. In the study of the physiognomy of plants, we ought 
not to dwell exclusively on the striking contrasts presented 
by the larger organic forms separately considered, but we 
should also seek to discern the laws which deterjnine the 
physiognomy of Nature generally, or the picturesque cha- 
racter of vegetation over the entire surface of the globe, and 
the impression produced on the mind of the beholder by the 
grRuping of contrasted forms in different zones of latitude 
and of elevation. It is from this point of view, and with 
this concentration or combination of objects, that we become 
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aware, for the first time, of the close and intimate connection 
between the subjects which have been treated of in tlie 
foiregoing pages. We are here conducted into a field which has 
been as yet but little cultivated. I have ventured to follow 
the method first employed with such brilliant results in the 
Zoological works of Aristotle, and which is especially suited 
to lay the foundation of scientific confidence,— ra method 
which, whilst it continually aims at generality of conception, 
sb|$l^ the same time, to penetrate the specialities of phe- 
nomeipby the consideration of partictdar instances. 

enumeration of forms according to physiognomic 
diversity is, from the nature of the case, not susceptible of 
any strict classification. Here, as everywhere else, in the 
consideration of external conformation, there are certain 
leading forms which present the most striking contrasts : 
such are the groups of arborescent grasses, plants of th(i 
aloe form, the different species of Cactus and of Palms, of 
Coniferae, Mimoseae, and Musaceae, Even a few scattered 
individuals of these groups are sufficient to determine the 
character of a district, and to produce on a non-scientific 
but sensitive beholcier a permanent impression. Other 
forms, though perhaps much more numerous and prepon- 
derating in mass, may not be calculated either by the outline 
and arrangement of the foliage, or by the relation of the stem 
to the branches,— by luxuriant vigour of vegetation, — ^by 
cheerful grace, — or, on the .other hand, by cheerless con- 
traction of the appendicular organs, ‘to produce any simh 
cliaracteristic impressions. 

As, therefore, a ^^physiognomic classification/'^ or a divi- 
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sion into groups from external aspect or facies/^ does not 
admit of being applied to the whole vegetable kingdom, so 
also, in such a classification, the grounds on which the 
division is made are quite different from those on which our 
systems of natural families and of plants (including the 
whole of the vegetable kingdom) have been so happily 
established. Physiognomic classification grounds her divi- 
sions a^d the choice of h^ types on whatever possesses 
''mass,” — such as shape, position and arrangem^i^j^f 
leaves, their size, and the character and surfaces (sh^ng or 
dull) of the parenchyma, — ^therefore, on all that are dalled 
more especially the. organs of vegetation,” i, e. thoge on 
which the preservation, — the nourishment and development, 
— of the individual depend; while systematic Botany, on 
the other hand, grounds the arrangement of natural 
fiimilies on tlie consideration of the organs of propagation, 
— those on which the continuation or preservation of the 
species depends. (Kuiith, Lehrbuch der Botanik, 1847, 
Th. i. S. 511 ; Schleiden, die Pflanze und ihr Leben, 1848, 
S. 100). It was already taught in the school of Aristotle 
(Probl. 20, 7), that the production of seed is the ultimate 
object of the existence and life of the plant. Since Caspar 
Pried. Wolf (Theoria Generationis, § 5-9)> and since our 
great (German) Poet, the process of development in the 
organs of fructification has become the morphological 
foundation of all systematic botany. 

That study, and the study of the physiognomy of plants, I 
here repeat, proceed from two different points of view : the 
first from a^eement in the inflorescence or in the delicate 
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organs of reproduction ; the second from the form of the parts 
which constitute the axes (e. e. the stems and branches), and 
the shape of the leaves, dependent principally on the distribu- 
tion of the vascular fascicles. As, then, the axes and appendi- 
cular organs predominate by their volume and mass, they de- 
termine and strengthen the impression which we receive ; they 
individualise the physiognomic character of the vegetable 
form and that of the landscape, or of the region in which 
any of the more strongly-marked and distinguished types 
occilr. The law is here given by agreement and 
afflipf in the marks taken from the vegetative, i. t\ the 
nutritive organs. In all European colonies, the inhabitants 
have taken occasion, from resemblances of physiognomy (of 
^^habitus,^^ '^facies^^), to bestow the names of European 
forms upon tropical plants or trees bearing very different 
flowers and fruits from those from which the names were 
originally taken. Everywhere, in both hemispheres, northern 
settlers have thought they found Alders, Poplars, Apple- 
and Olive-trees. They have been misled in most cases by 
the form of the leaves and the direction of the branches. 
The illusion has been favoured by the cherished remembrance 
of the trees and plants of home, and thus European names 
have been handed down from generation to generation ; and 
in the slave colonies there have been added to them deno- 
minations derived from Negro languages. 

The contrast so often presented between a striking agree- 
ment of physiognomy and the greatest diversity in the in- 
florescence and fructification, — between the external aspect 
as determined by the appendicular or leaf- system, and the 
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reproductive organs on which the groups of the natural 
systems of botany are founded, — is a remarkable and sur- 
prising phenomenon. We should have been inclined before- 
hand to imagine that' the shape of what are exclusively 
termed the vegetative br^hs (for example, the leaves) would 
have been less independent ot the structure of the organs of 
reproduction ; btit in reality such a dependence only shows 
itself in a siiSSIl ffltnber of familibs^~in Perns, Grasses and 
Cyperacese, Cohiferse, Umbelliferse, and AroiJej^,. ' In 

Leguminosse tKe agreement in physiognomic cliaraS^fe^is 
scarcely to be recb^iised until we divide them into the ^eral 
groups (Papilionaceae, Csesalpininese, and Mimoscse). I may 
name, of types which, when compared with each other, shew 
considel'able accordance in j)hysiognomy with great difference 
in the structure of the flowers arid fruit. Palms and Cycadese, 
the latter being more nearly allied to 6oniferse; Cuscuta, 
one of the Convolvulacse, and the leafless Cassytha, a pf*’:asitical 
Laurinea; Equisetum (belonging to the great divisio,* of Cryp- 
togamia), and Ephedra, closely allied to Coniferjc. On the 
other hand, our common goosebbtfies and currants (Ribes) 
are so closely allied by their inflorescence to the Cactus, e, 
to the family of Opuntiacese, that it is only quite recently 
that they have been separated from it! One and the same 
family (that of Asphodelcm) comprises the gigantic Dracaena 
draco, the common asparagus, and the Aletris with its 
coloured flowers. Not only do simple and compound leaves 
often belong to the same family, but they even occur in the 
^ame genusr. We found in the liigh plains of Peru and New 
Granada, among twelve new species of Weinmannia, five 
VOL. II. p 
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with foliis simplicibus/^ and the rest with pinnate leaves. 
Tlic genus Aralia shews still greater independence in the 
form- of the loaves : folia simplicia, Integra, vcl lobuta, digi- 
t'ata et pinnata.^^ (Compare Kunth, Synopsis Planturuni 
(]uas in itincrc collegcrunt Al. de Humboldt et Am. Boii- 
})iand, T. iii, p. 87 and 360.) 

Pinnated leaves appear to me to belong chiefly to families 
which are in tliC highesl^ grade of organic development, 
the Polypetalm ; and among these, in the Pcrigynic 
cli$^ to the Leguminosm, Rosacese, Terebintliacem, and 
Juglandem ; and in the Hypogynic, to the Aiirantiaccae, 
Cedfelacem, and Sapindacem. The beautiful doubly- 
pinnated leaves -which form one of the principal ornarae'iits 
of the torrid zone, are most frequent among the LcgiAninosa^, 
in Mimoscse, also in some Csesalpiniese, Coulterias, and 
Gleditschias ; never, as Kunth remarks, in Papilionaceai. 
^^Poliapinnata^^ and folia composita^^ are never found in 
CcMitiancm, llubiacem, and Myrtacem. In the morpholo- 
gical development presented by the abundance and variety 
of form in the appendicular qrgans of Dicotylcdones, we can 
at present discern only a small number of general laws. 
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pThis dissertation was read in a public assembly of the Academy at 
Berlin, on the 24th of January, 1823.] 


When we reflect on the influence which, for some centuries 
past, the progress of geography and the multiplication of 
distant voyages and travels have ixercised on the study of 
nature, we are not long in perceiving how different this in- 
fluence has been, according as the researches were directed to 
organic fompis on the one hand, or on the other to the study 
of the inanimate substances of which the earth is composed — 
to the knowledge of rocks, their relative ages, and their origin. 
Different forms of plants and animals enliven the surface of 
the earth in every zone, whether the temperature of the 
atmosphere varies in accordance with the latitude and with 
the many inflections of the isothermal lines on plains but 
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little raised above the level of the sea, or whether it changes 
rapidly in ascending in an almost vertical direction the steep 
declivities of mountain-chains. Organic nature gives to 
each zone of the earth a peculiar physiognomy ; bat w here 
the solid crust of the earth appears unclothed by vegetation, 
inorganic nature imparts no such distinctive character. The 
same kinds of rocks/ associated in groups, appear in either 
hemisphere, from the. equator to the poles. Tn a remote 
island, surrounded by exotic vegetation, beneath a sky where 
his .j^^stomed stars no longer sliine, the voyager often re- 
co^puses with joy the argillaceous schists of his birth-place, 
and t)ic rocks familiar to his eye in his native land. 

This absence of any dependence of geological relations on 
the present constitution of climates does not preclude or 
even diminish the salutary influence of numerous observa- 
tions made in distant regions on the advance and progress 
of geological science, vthough it imparts to tliis progress 
something of a peculiar direction. Every expedition en- 
riches natural histoi^:' ^ new genera 

of plants and ahimsds : there are thus presented to us some- 
times forms wMch connect themsel^^^ with previously long 
known types, and thus permit us to trace and contemplate' 
in its perfection the le^y. regular though apparently broken 
or interrupted network of organic forms ; at other times 
shapes which appear isolated,— either surviving remnants of 
extinct genera or orders, or otherwise members of still un- 
discovered groups, stimulating afresh the spirit of research 
and expectation. The examination of the solid crust of the 
globe does not, indeed, unfold to us such diversity and va 
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yiety ; it presents to us, on the contrary, an agreement in 
the constituent particles, in the superposition of the 
different kinds of masses, and in their regular recurrence, 
which excites the admiration of the geologist. In the chain 
of the Andes, as in the mountains of middle Europe, one 
formation appears, as it were, to summon to itself another. 
Hocks of the same name exhibit the same outlines ; basalt 
and dolerite form twin mountains ; dolomite, sandstone, and 
porphyry, abrupt precipices'; and vitreous feldspatliic tra- 
chyte, high dome-like elevations. In the most distant zones 
large crystals separate themselves in a similar manner from 
the compact texture of the primitive mass, as if by an 
internal development, form groups in association, aifd ap- 
pear associated in layers, often* announcing the vicinity of 
new independent formations. Thus in any single system of 
mountains of considerable extent we sec the whole inorganic 
substances of wbiGh' tj|c crust of the earth is composed re- 
presented, as it were, with more, or less distinctness ; yet, in 
order to become completely acquainted with the important 
phenomena of the imposition, the relative age, and mode 
of origin of rocks4i we must compare together obsftvations 
from the most varied and remote regions. Problems which 
long perplexed the geologist in his native land in these nor- 
thern countries, find their solution near the equator. If, as 
has been already remarked, new zones do not necessarily pre- 
sent to us new kinds of rqck. (*. e, unknown groupings or 
associations of simple substances), they, on the other hand, 
teach us to discern the. great and every where equally pre- 
vailing laws, according to whi^h the strata of the crust of 
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the earth are superposed upon each other, penetrate each 
other as veins or dykes, or arc upheaved or elevated by 
elastic forces. 

If, then, our geological knowledge is thus promoted by 
researches embracing extensive parts of the earth^s surface, 
it is not surprising that the particular class of phpomena 
which form the subject of the present discussion should long 
have been regarded from a point, of view the .more restricted 
as the points of comparison were of diflhcult, J might almost 
say arduous and painful, attainment and access. Until the 
close of the last century all real or supposed knowledge 
of the^ structure or form of volcanos, and of the mode of 
operation of subterranean, forces, was taken from'two moun- 
tains of tlie South of Erftrope, Vesuvius and. Etna, The 
former of these being the easiest qf access, and its eruptions, 
as is generally the case in volqpinos pf small elevation, being 
most frequent in their occurrence, a hill of minor elevation 
became the type which regulated all the ideas formed re- 
specting phsenomena exhibited on a far larger scale in many 
vast an(J|^distant regions, as in the mighty wlcanos arranged 
in linear series in Mexico, South America, and the Asiatic 
Islands. Such a proceeding might not unnaturally recall 
Yirgil^s shepherd, who .thought , he beheld in his humble 
cottage the type of the eternal City, Imperial Borne. 

A more careful examination of* : the whole of the Mediter- 
ranean, and especially of those islands and coasts where men 
awoke to the noblest intellectual culture, might, however, 
have dispelled views fprmed from so limited a consideration 
of nature. Among the Sporades, trachytic rocks have been 
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upraised from the deep bottom of the sea, forming islands 
resembling that ,which, in the vicinity of the Azores, ap- 
peared thrice periodically, at nearly equal intervals, in three 
centuries. The Peloponnesus has, between Epidaurus and 
TroBzene, near Methone, a Monte Nuovo described by Strabo 
and seen agmn by Dodwell, which is higher than the Monte 
Nuovo of the Phlegrseati' Kelds near Baise, and perhaps even 
higher than the new volcano of Jorullo in the plains of 
Mexico, which I found surrounded by several thousand 
small basaltic cones which had been protruded from the 
earth and were still smoking. In the Mediterranean and 
its shores, it is not only from the permanent craters gf iso- 
lated mountains having a constant, communication with the 
interior, as Stromboli, Vesuvius, and Etna, that volcanic 
fires break forth : at Ischia, on the Monte Epomeo, and 
also, as it would appear by the accounts of the ancients, in 
the Lelantine plain near Chalcis, ^ lavas have flowed from 
fissures which have suddenly opened at the surface of the 
earth. Besides these ^phaenomena, which fall within the 
historic peiaod> or within the restricted domain of well- 
assured tradition, and which Carl Eitter will collect and 
elucidate in his masterly Wbrk on Geography, —the shores 
of the Mediterranean exhibit numerous remains of more 
ancient volcanic action. ‘ In the $outh\part of Prance, in 
Auvergne, we see a septate complete system of volcanos 
arranged in lines, trachytic domes alterriating with cones of 
eruption, from which streams of lava have flowed in narrow 
bands. The* plain of Lombardy,* as jevel as the surface* of 
the sea, and forming an inner GuH of the Adriatic, surrounds 
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the trachyte of the Euganean Hills, where rise domes of 
granular trachyte, obsicfflui, and pearl-stone, masses con- 
iwctcd by a common origitX wJiich.brcak ilirough the lower 
cretaceous rock and nummulitic lime-stone, but have never 
flowed in narrow stremns. Similar evidences of ancient re- 
volutions of* nature are found in several parts of the main- 
land of Greece and in Asia Minor, countries which will 
one day offer a rich field for geological investigation, wlien 
intellectual light shall revisit the seats from which it has 
radiated to the western world, and when oppressed humanity 
sliall no longer be subject to the barbarisni of Turkish rule. 

I repall the geographical proximity of these various plice- 
npmeim,* in order to shew that the basin of the Mcditcirra- 
nean, with its series of islands, might have offered to an 
attentive observer much that has been recently discovered, 
under various forms, in South America, Tencriffe, and the 
Aleutian Islands near the polar circle. The objects to be 
observed were assembled within a moderate distance ; yet 
distant voyages, and the comparison of extensive regions in 
and out of Europe, have been required for the clpar percep- 
tion and recognition of the resemblance between volcanic 
phaenomena and tjieir dependence on each other. 

Our ordinary lahgu2^e, which often givespermanency and ap- 
parent authority to the first-formed erroneous views of natural 
phsenomena, but which; also pfteii joints instinctively to the 
truth, — our ordinary 1anguage> J repeat, applies the term 
" volcanic" tp allveruptipns of, subterranean fires or molten 
substances; to; columns\of/;g^^ ahd vapoui; rising from 
rocks, as at Colares after the great earthquake of Lisbon, 
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to Salses^^ or mud volcanos, ar^laceous cones Emitting 
inud/asphalte, and hydrogen, as m Girgenti in Sicily, and 
at Turbaco in Soutli America ; id the Geysers, hot springs 
in which, as iii those of Iceland, the' waters, pressed by 
elastic vapours, rfsS in jets to a considerable altitude ; and, 
in general, to ^1 operations of. natural forces having their 
scat in the our planet. In Central America 

(GuatimSla^f^ip&^iri the Philippine Islands, the natives even 
distinguish itel^Mly hetween water- and fire- volcanos, Vol- 
canes de agua"";^ de fuego, giving the former name to those 
mountains from, w’hich subterranean waters issue from time 
to time Avith violent earthquake shocks and a hollow noise. 

Not denying the connexion of the different phenomena 
which have been referred to, it yet appears desirable to ^ve 
greater precision to the tCrms employed in the phy&il as 
well as ill. the minerilo^cal pari cif geology,' aM hot to 
apply the word /Wolcano^^ at ’ one mdhiehi^fe a mountain 
terminating in a permaheht i^eous opening' or fiery crater, 
and at another to evei^ Siibtermn&n cause of volcanic 
phenomena. In^ the present stath bif bur planet the most 
ordinary form of ' volcanos is indeed m alf of the globe 
that of an isolated! conical mountain, ’ such as ^Vesuvius, 
Etna, the Peak of Teneriffe, Tunguragua, and Cbtapaxi. T 
have myself seen such volcanos varying in size from the 
smallest hill to ah elevation of I8Q00" (19184 English) feet 
above the sea. But besides these isolated cones there are 
also permanent openings 6^ Vatew, having^ 
channels of communication Ibe the earth, 

which are situated on long chains of mountains with serrated 
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crests, and not even always on the middle of the ridge, but 
sometimes at its extremity : such is Pichincha, situated 
between the Pacific and the city of Quito, and which 
acquired celebrity in connection with Bouguer's earliest 
barometric formulse, and such are the volcanos which rise 
in the elevated Stepj|[)e de los Pastes, itself ten thousand 
(10657 English) feet high. All these summits/ which are 
of various shapes, consist of trachyte, formerly* called Trap- 
porphyigr : a granular vesicular rock composed of different 
kinds of feldspar (Labradorite, Oligoklase, and Albite), 
augite, hornblende, and sometimes interspersed mica, and 
even quartz. In c^es where the evidence of the first 
outburst or eruption, or I might say where the ancient struc- 
ture *or scaffolding remain entire, the isolated conical mount is 
surrounded by an amphitheatre or loftj circular rampart of 
rocky strata supeiimpos^ upon each (rther. Such walls or 
ling-formed ramparts are called craters of elevation,” a 
great and important pheiidhienon, conceiving which a me- 
morable treatise was presented to our Afeadetoy five years 
ago (i. e. in 1818), b^ the first geolo^st of our time, 
Leopold von Buch, fr6in whose citings I have borrowed 
several of the views contained in the present discussion. 

Volcanos which communicate with the atmosphere through 
permanent openings, conical bas^tic hills, and craterless 
trachytic domes, sometimes as low as Sarcofiy, sometimes as 
lofty as the Chiinborazb, fo groups. Comparative 

geography shows us sdinetirii^ or distinct 

systems of mountains, with mters and lava-currents in the 
Canaries and the Azores,’ and without craters and without 
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lava-currents, properly so-called, in the Euganean hills and 
tlie Siebengebirge near Bonn; — and at other times the same 
study describes to us volcanos arranged in single vr double 
lines extending through many hundred leagues in length, 
these lines being either parallel to the direction of a great 
chain of mountains, as in Guatimala, in Peru, and in Java, 
or cutting it transversely or at right angles, as in tropical 
Mexico. In this land of the Aztecs the fire-emitting 
trachytic moimtains are the only ones which attain the 
elevation of the lofty region of perpetual snow ; they are 
ranged in the direction of a parallel of latitude, and have 
probably been raised from a fissure 420 English geographical 
miles long, traversing the continent from the Pacific* to the 
Atlantic Ocean. 

These assemblages ^f volcanos, whether in rounded 
groups or in Rouble lines, show in the most conclusive 
manner that the yolcanic agencies do not depend on small 
or restricted causes, id near proximity to the surface of the 
earth, but that they are great phsenomena of deep-seated 
origin. The whole of the eastern part of the American 
continent, which is poor in metals, is, lin its present state, 
without fire-emitting mountains, without masses of trachyte, 
and ])erhaps even without basalt containing olivine. All the 
American volcanos are on the side of the continent wliich 
is opposite to Asia, in the chain of the Andes which runs 
nearly in the direction of a meridian, and extends over a 
length of 7200 geographical miles. 

The whole plateau or high-land of Quito, of which 
Picliinclia, Cotopaxi, and Tunguragua form th6 summiti^ 
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is to be Viewed as a single volcanic furnace. The subter- 
ranean fire breaks forth sometimes through one and some- 
times through another of these openings, wdiich it has been 
customary to regard as separate and distinct volcanos. The 
progressive march of tlic subterranean fire has been here 
directed for three centuries from North to South. Even the 
earthquakes which occasion such dreadful rav^cs in this 
part of the w'^orld afford remarkable proofs of the existence 
of subterranean communications; not only between countries 
where there are no volcanos (a fact which had long been 
known), but also between fire-emitting openings situated 
at i^reat distances asunder. Thus in 1797 the volcano 
of Pasto, east of the Guaytara Eiver, emitted, uninterruptedly 
for three months a lofty column of smoke, wdiich column 
disappeared at the instant when;' at a distance of 240 
geographical miles, the great earthquake of Riobamba and 
the immense eruption of mud caxled Moya'^ took place, 
causing the death of between thirfy and forty thousand 
persons. 

The sudden appearance of the Island' of Sabrina near the 
Azores, on the 30th of January, ISll, was the precursor 
of the terrible earthquake movements which, much farther 
to the Avest, shook almost incessantly, from the month of 
May 1811 to June 1813, &st the West Indian Islands, 
then the plain of the Ohio and Mississipi, and lastly, the 
oppositexcast of Venezuela or Caraccas. Thirty days after 
the destpiction of the principal city of that province, the 
long frangidl volcano of the Island of St. Vincent burst 
forth jn an eruption. A remarkable phenomenon accom- 
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panied this eruption : at the same moment when the explo- 
sion took place, on the 30th of April, 1811, a loud 
subterranean noise was heard in South America, which 
spread’ terror and dismay over a district of 2200 (German) 
geographical square miles (35200 English geographical 
square miles). 'Hie dwellers on the banks of the Apure 
near the confluence df the Eio Nula, and the most distant 
inhabitants of the sea coaS> of Venezuela, alike comparefl 
the sound to that of* the discharge of great pieces of ord- 
nance. Now from the confluence of the Nula with tlie 
Apure (by which latter river I arrived on the Orinoco) to 
the volcano of St. Vincent is a distance in a straightjine of 
628 English geographical miles. The sound, which cer- 
tidnly w'as not propagated through the air, must have 
proceeded from a deep-seated subterraneaif cause $ for its 
intensity was scarcely greater on the sea coast nearest to the 
volcano where the eruption was taking place, than in the 
interior of the country, in tlie basin of the Apure and the 
Orinoco. 

It would be unnecessary to multiply examples by citing 
other instances which I have collected, but, to recall a phe- 
nomenon of European historical importance, I will only 
farther mention the Celebrated earthquake of Lisbon. 
Simultaneously with that 'event, on the 1st of November, 
1755, not only were the SViss^iakes and the sea near the 
coast of Sweden violently agitated, but even amo^g the 
eastern West Indian Islands, Martinique, Antigua, and 
Barbadoes, wlicre the tide never exceeds thirty^ches, the 
sea suddenly rose more than twenty feet. AlP these plieno- 
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mena show the operation of subterranean forces, acting 
either dynamically in earthquakes, in the tension and agita- 
tion of the crust; or in volcanos, in the production and 
chemical alteration of substances. Thejr also show that 
these forces do not act superficially, in the thin outermost crust 
of the globe, but from great depths^ in the interior of our 
planet, tliroiigh crevices or unfilled affecting simul- 

taneously widely distant points^ the earth^s surface. 

The greater the variety of structure in volcanos, or in the 
elevations which surround the chailnd through which the 
molten masses of the interior ‘of the earth reach its surface, 
the grfater the importiohee of submitting tliis structure to 
strict investigation and measurement. The interest attacliiiig 
to. these measurements, which formed a particular object of 
my researches ih another (|uarter 6f tfife globe, % en|»anced 
by the consideration that at many poiUts the magnitude to 
be measured is found to be a variable ^"quanti^. The phi* 
losophical study of nature endeavours, in ’ the - vicissitudes of 
phenomena, .to connect the present \nth the past. 

If we desire to investigate eithef tiie fact of a periodical 
return, or the law of progressive vjrfiations or changes in 
phenomena; it is essential to obtatoi'^y means of observa- 
tions carefully made an9 conhectM rnth determinate ej^ochs, 
dfertafe fixed points whihh may^’^affdrd n base for future 
humerical comparisons. possessed determina- 

tions made once in each period of a thousand years, of the 
mean temperature of tHe ^atmbsphere and of the earth in 
different la'^tudes, or otthe ihean height of the barometer at 
the level^of iftie sea, we should know whether, and in what 
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ratio, the temperature of different climates had increased 
or decreased, or whether the height of the atmosphere had 
undergone changes. Such points of comparison are also 
needed for the inclination and declination of the magnetic 
needle, as well as for the intensity of the magneto-electric 
forces, on which, within the circle of this Academy, two ex- 
cellent physicists, Seebeck and Erman, have thrown so much 
light. As it is an honourable object for the exertions of 
scientific societies to trace out perseveringly the cosmical 
variations of temperature, atmospheric pressure, and mag- 
netic direction and intensity, so it is the duty of the geolo- 
gical traveller, in determining the inequalities of the earth^s 
surface, to attend more particularly to the variable height of 
volcanos. The endeavours made by me for this object in 
the Mexican mountains, in respect to the Volcan de Toluca, 
the Popocatepetl, the Cofre de Perote or Nauhcampatepetl, 
and the Jorullo, and ^so the volcano of Pichincha in the 
Andes of Quito, have been continued since my return to 
Europe at different epochs on Vesuvius. Where complete 
trigonometric ot barometric measurements are wanting, 
accurate angles of altitude, taken at points which are exactly 
determined, may be substituted for them ; and for a com- 
parison of determinations made at different epochs, angles 
of altitude so measured may even be often preferable to 
the complication of circumstances which more complete 
operations may involve. 

Saussure had measured Mount Vesuvius, in 1773, when the 
two margins of the crater, the north-western south- 

eastern, appeared to him be of equal height. He iound their 

VOL. u. Q 
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height above the level of the sea 609 toises, 3894 English 
feet. The eruption of 1794 occasioned a breaking down of 
the margin of the crater on the southern side, and a conse- 
quent inequality between the height of the two edges which 
the most unpractised eye does not fail to distinguish even at a 
considerable distance. In 1805, Leopold von Buch, Gay- 
Lussac, and myself, measured the height of Vesuvius three 
times, and found the northern mmrgin opposite to La Somma, 
(the Eocca del Palo), exactly as given by Saussure, but the 
southern margin 75 toises, or 450 French or 479 English 
feet, lower than he had found it in 1778. The whole eleva- 
tion gf the volcano on the side of Torre del Greco (the side 
towards which, for the last thirty years, the igneous action 
has, as it were, been principally directed,) had at that time 
diminished one-eighth. . The height of the cone of ashes, as 
compared with the whole height of the mountain, is in 
Vesuvius <as 1 to 3; in Pichincha, as 1 to 10 ; and in the 
Peak of TenerifFe, as 1 to 22. In these 'three volcanic 
mountains, the cone of ashes is therefore, relatively spelling, 
highest in Vesuvius ; probably because, being a low volcano, 
the action has been principally by the sununit. 

A few months ago (in 1822) I was enabled not only to 
repeat my former l^arometric measurements of the height of 
Vesuvius, but also^ during the course of three visits to the 
summit, to make a more ootuplete determination of all the 
edges of the crater (^). These determinations may not be 
without interest, since they include Jthe long period of great 
eruptionil>ih^ween. 1805 and 1822, and constitute perhaps 
the only known examination and measurement of a volcano 
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at different epochs, in which the different parts of the exa- 
mination are all truly comparable with each other. We 
learn from it that the margins of craters are a phenomenon 
of far more permanent character than had been previously 
inferred from passing observations, and this not only wh^re 
(as in the Peak of Teneriffe,' and in all the volcanos of the 
chain of the Andes,) they are visibly composed of trachyte, 
but also elsewhere. According to my last determinations, 
the north-west edge of Vesuvius has, perhaps, not altered 
at all since the time of Saussure, an interval of 49 years ; 
and the south-eastern side, on the side towards Bosche Tre 
Case, which, in 1794, had become 400 French (426 Ei^liSh) 
feet lower, has since then hardly altered 10 toises (60 French 
or 64 English feet). 

If the public journals, in describing great eruptions, often 
state the shape of Vesuvius to have undergone an entire 
change, and if these assertions appear to be confirmed by 
picturesque views sketched at Naples, the cause of the error 
consists in the outlines of the margin of the crater having 
been confounded with those of the cones of eruption acci- 
dentally formed in the middle of the crater on its floor or 
bottom which has been uphe^ved by vapours. Such a cone 
of eruption, consisting ' of loosely heaped-up rapilli and 
scoriae, had in the course of the years 1816-1818 gradually 
risen so as to be seen above the south-eastern margin of the 
crater; and the eruption of the month of February 1822 
augmented it so much, that it even became from 100 to 110 
(about 107 to 117 English) feet higher than-iilie north- 
western margin of the crater (the Bocca del Palo);: This 



228 


STRUCTURE AND MODE OF ACTION 


remarkable cone, which it had become customary in Naples 
to regard as the true summit of the mountain, fell in, with a 
dreadful noised in the last eruption, on the night of the 
22d of October (1822) : so that the floor of the crater, 
which had been constantly acces^ble since 1811, is now 
750 (almost 800 English) feet lower than the northern, and 
200 (213 English) feet lower than the southern edge of the 
volcano. Variations in the form and relative position of 
the cones of eruption, — the openings of which ought not to 
be confounded, as they often are, with the crater of the vol- 
cano itself, — give to Vesuvius at different epochs a different 
appeyance, which would enable a person well acquainted 
with the history of the volcano, on a mere inspection of 
Hackert^s paintings in the palace of Portici, to tell from 
the outlines of the summit, according as the northern or the 
southern side of the mountain is represented as the highest, 
in what year the artist had taken the sketch from which the 
picture was made. 

In the last eruption, in the night of the 23d to the 24th 
of October, twenty-four hours after the falling in of the 
great cone of scoriae which has been mentioned, and when 
the small but numerous currents of lava .had already flowed 
off, the fiery eruption of ashes and rapilli commenced : it 
continued without intermission for twelve days, but was 
greatest in the first four days. During this period the 
detonations in tlie interior of the volcano were so violent 
that the mere concussion of the air, (for no earthquake 
movement Was perceived), rent the ceilings of the rooms 
in the palace of Portici. In the neighbouring villages of 
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Besina, Toire del Greco, Torre del Annunziata,. and Bosche 
Tre Case, a remarkable phenopienon was witnessed. 
Throughout the whole of that part of the country the air 
was so filled with ashes as to cause in the middle of the 
day profound darkness, lasting for several hours : lanterns 
were carried in the streets, as has so often been done at 
Quito during the eruptions of Pichincha. The flight of tlie 
inhabitants had never been more general : lava currents are 
regarded by those who dwell near Vesuvius with less dread 
thaii an eruption of ashes, a . phenomenon which had never 
been known to such a degree in modem times; and the 
obscure tradition of the manner in which the destruction of 
Herculaneum, Pompeii, and Stabise took place, filled the 
imaginations of men with appalling images. 

The hot aqueous vapours which rose from the crater 
during the eruption and spread themselves in the atmo- 
sphere, formed, in cooling, a dense cloud, surrounding the 
column of fire and ashes, which rose to a height of between 
nine and ten thousand feet. So sudden a condensation of 
vapour, and even, as Gay-Lussac has shewn, the formation 
of the cloud itself; augmented the electric tension. Flashes 
of forked lightning, issuing from the column of ashes, darted 
in every direction; and the rolling thunders were distinctly 
heard, and distinguished from the sounds which proceeded 
from the interior of the volcano. In no other eruption had 
the play of the electric forces formed so striking a feature. 

On the morning of the 26th of October, a surprising 
rumour prevailed, to ^^the effect that a torreiit ^f boiling 
water was gushing from the crater, and pouring down the 
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slope of the cone of ashes. The learned and zealous ob- 
server of the volcano^ Monticelli, soon discovered that this 
erroneous rumour had ari^n from an optical illusion. The 
supposed torrent of water was in reality a flow of dry ashes, 
which, being as loose and moveable as shifting sands, issued 
in large quantities from a crevice in the upper margin of 
the crater. The cultivated fields had suffered much from a 
long-continued drought which had preceded the eruption; 
towards its close the volcapic thunder-storm^' which has 
been described produced an exceedingly violent and abun- 
dant fall of rain. This phenomenon is associated in all 
climates ynih. the close of a volcanic eruption. As during 
the eruption the cone of ashes is generally enveloped in 
cloud, and as it is in its immediate vicinity that the rain 
is most violent, torrents of mud arev seen tq, descend 
from it in all directions, which the terrified husbandman 
imagines to consist of waters which have risen froiq the 
interior of the volcano and overflowed the crater ; while 
geologists have erroneously thought they recognised in them 
either sea-water or muddy products of the volcano, Erup- 
tions boueuses,^^ or, in the language of some old French 
systematists, products of an ignco-aqueouqliqueflnstion, 
Where, as is generally the case in the Aqdes, the summit 
of the volcano rises tinto the region of perpetual snow, (even 
attaining, in seme cases, an elevation twice as great as 
that of Etna), the melting of the snows renders such inunda- 
tions as have been described far more abuniknt and disastrous. 
The phenomena in question are meteorologically connected 
with the eruptions of volcanos, |ind;^e variously modified 
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by the height of the mountaiii^ the dimensions of that pari 
of it which is always covered with snow, and ^he extent and 
degree to which the sides of the cone of cinders become 
heated ; Ipit they are not to be regarded as volcanic pheno- 
mena properly so called. Vast cavities also often exist on 
the slope or at the foot of volcanos which, communicating 
through many channels with the mountain torrents, form 
large subterranean lakes Or reservoirs of water. When 
earthquake shocks, which, in the Andes, usually precede all 
igneous eruptions, convulse the entire mass of the volcanOi 
these subterranean reservoirs are opened, and there issue 
from them water, fishes, and tufaceous mud. Thia is the 
singular phenomenon winch brings to light an otherwise 
unknown fish, the Pimelodes Cyclopumj, called by the inha- 
bitants of the highlands of Quito Prenadilla,^^ and which 
I described soon after my return. When, on the night of 
the 19th of June, 1698, the summit of a mountain situated 
to the north of Chimborazo, the Carguairazo, above 19000 
English feet high, fell in, the country for nearly thirty 
English geographical square miles round was covered with 
mud and fishes j and seven ars earlier a putrid fever, in 
the town of Ibarra, was ascribed to a similar eruption ot 
fish from the volcano of Imbaburu. 

I recall these facts, because they throw some light on the 
difference between the eruption of dry ashes and miry inui:- 
dations of tuftf and trass, canylntg with them wood, charcoal, 
and shells. The quantity of ashes emitted by Vesuvius in 
the recent eruption, like every thing connected with vdeauos 
and other great naturid' phenomena of a character to' excite 
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terroPy has been exceedingly exaggerated in the public papers ; 
and two Neapolitan chemists, Vicenzo Pepe and Giuseppe di 
Nobili, notwithstanding the statements of Monticelli and 
Covelli to the contrary, even describe the ashes as fontaining 
silver and gold. According to the results of my researches 
and inquiries, the thickness of the bed of ashes formed by 
the twelve days^ shower was but little above three feet, 
towards Bosche Tre Case, on the slope of the cone where 
rapilli were mingled with them; and in the plain, from 
15i to 19 inches at the utmost. Such measurements 
ought not to be taken in places where the ashes have been 
heape^ up by the action of wind, like drifted snow or sand, 
or have accumulated from being carried thither by water. 
The times are passed for seeking only' the marvellous in 
volcanic phenomena, in the manner of the ancients among 
whom Ctesias made the ashes of Etna to be conveyed as far 
as the Indian peninsula. There are in Mexico veins of 
gold and silver in trachytic porphyry ; but in the asheS of 
Vesuvius which I brought back with me, and which an 
excellent chemist, Heinrich Rose, has examined at my re- 
quest, no traces of either gold%r silver have been discovered. 

Although the above mentioned results, which are quite in 
accordance with the exact observations of Monticelli, differ 
much from the accounts which have been current during the 
short interval which has elapsed, it is nevertheless true that 
the eruption of ashes from Vesuvius from the 24th to the 
28th of last October (1822) is the most memorable of any 
of which we possess an authentic account, since that which 
occasioned the^ death of the elder Pliny. The quantity of 
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ashes is^ perhaps^ three times as great as has ever been seen 
to fall since volcanic .phenomena have been attentively ob- 
served in Italy. A jstratum of ashes, from 16 to 19 inches 
thick, appears at first sight insignificant compared with the 
mass which we find covering Pompeii ; but^ not to speak of 
the increase which that mass has probably received by the 
effects of heavy rains and other causes during the centuries 
which have since elapsed, and without renewing^the animated 
debate respecting the causes of the destruction of the Cam, 
panian towns, and wliich, on the other side of the Alps, has 
been carried on with a considerable degree of scepticism, it 
should here be recalled to recollection that the eruptions of 
a volcano, at widely separated epochs, do not well admit of 
comparison, as respects their intensity. All inferences de- 
rived from analogy are inadequate wher^ quantitative rela- 
tions are concerned; as the quantity of lava and ashes, 
the height of the column of smoke, and the loudness or 
intensity of the detonations. 

From the geographical description of Strabo, and from an 
opinion given by Vitruvius respecting the volcanic origin of 
pumice, we perceive that, up to the year of the death of 
Vespasian, i. e. previous to the eruption which overwhelmed 
Pompeii, Vesuvius had more the appearance of an extinct 
volcano than of a Solfatara. When, after long repose, the 
subterranean forces suddenly opened for themselves nevr 
channels, and again broke tlirough the beds of primitive and 
trachytic rocks, effects must have’been produced for which 
subsequent ones do not furnish a standard. Prom the well- 
known letter in which the younger Pliny informs Tacitus of 
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his uncWs deaths it may be clearly seen that the renevral of 
volcanic Qutbursts, or what might be called the revival of 
the slumbering volcano, began jvith an eruption of ashes. 
The same thing was observed at Jorulio when, in September 
1759, the new yolcano, breaking through beds of syenite 
and trachyte, rose suddenly in the plain. The country- 
people took flight on finding their huts strewed with ashes 
which had been emitted from the everywhere opening 
ground. In the ordinary periodical manifestations of vol- 
canic activity, on the contrary, the shower of ashes mafks 
the termination of each particular eruption. There is a 
passage in the letter of the younger Pliny which shews 
clearly that, at a very early stage of the eruption, the dry 
ashes which had fallen had reached a thickness of four or 
five feet, without accumulation from drift or other extraneous 
cause. He writes, in the course of his narrative, the 
court wliich had to be crossed to reach the room in which 
Pliny was taking his noon-day repose was so ^filled with 
ashes and pumice, that, if he had longer delayed coming 
forth, he would hyave found the passage stopped.” In an 
enclosed space like a court, the action of wind in drifting 
the ashes can scarcely have been very considerable. 

I have interrupted my general comparutivjg view of yol- 
canos by a notice of particular observations made on 
Vesuvius, partly on account of the great interest , excited 
by the recent eruption, and partly on acpount of those 
recollections of the catastrophes of Pompe^ and Herculaneum, 
which, are almost involuntarily recall§d tb^our minds by the 
ooeorrence of any considerable shower of ashes. I have 
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recorded in a note the measurenlents of ^height made by 
myself and others on Vesuvius and in its vicinity. 

We have hitherto been considering the structure and 
mode of action of those |plcanos which have a permanent com- 
munication with the interior of the Earth by craters. The 
summits of such volcanos consist of masses of trachyte and 
lava uphcaved by elastic forces and traversed by veins. The‘ 
permanency of their action gives us reason to infer great 
complexity of structure. They have, so to speak, an indi- 
vidual character which remains unaltered for long periods 
of time. Neighbouring mountains often present the greatest 
differences in their products : leucitic and feldsp^lUc 
lavas, obsidian with pumice, and masses of basalt containing 
olivine.' They belong to the most recent terrestrial phae- 
uomena, bre^cing through almost all the sedimentary strata, 
and t^eir products and lava currents we of later origin than 
our valleys. Their life, if I may permit myself to employ 
this figurative mode of expression, depends on the manner 
and permanence of their communications with the interior 
of the Earth. They often continue for centuries in a state 
of repose, are then suddenly rekindltfd, and end by becoming 
Solfataras, emitting aqueous vapoiu*s, gases, and acids ^ 
sometimes, however, as in the case of the Peak of Teneriffe, 
wc find that their summit has ^Jready become a laboratory 
of regener^ited sulphur ; while from the sides of the mountain 
tliere still issue larg6 torrents of lava, basaltic in the lower 
])art, but towards Ihe upper part, where the pressure is 
less, (2) presenting the form of obsidian with pumice. 

Distinct from these volcanos provided with‘ perfidaifent 
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craters, there is another class of volcanic phenomena 
more rarely observed, but particularly instructive to the 
geologist, as they recall the ancient world or the earliest 
geological revolutions of our planet.^ Trachytic mountains 
open suddenly, emit lava and ashes, and close again, 
perhaps never to reopen. Thus it was with the gigantic 
mountain of Antisana in the chain of the Andes, and 
with the Monte Epomeo in Ischia in 1302. Sometimes 
such .an outbreak has even taken place in plains ; as 
in the high plateau of Quito, in Iceland at a distance from 
Mount Hecla, and in Euboea in the Lelantine Fields. Many 
of the upheaved islands belong to this class of transitory 
phaenomena. In all these cases the communication with the 
interior of the earth is not permanent, and the action ceases 
as soon as the cleft or fissure forming a ‘ temporary channel 
closes again. Veins or dykes of basalt, dolerite, an<l por- 
phyry, which in different parts of the earth traverse almost 
all formations, and masses of syenite, augitic porphyry, and 
amygdaloid, which characterise the recent transition and 
oldest sedimentary rocks, have probably been formed in 
a similar manner. Ini the youth of our planet, the sub- 
stances of the interior being still fluid, penetrated through 
the everywhere fissured * crust of the globe, sometimes 
becoming solidified in the form of rocky veins or dykes of 
granular textuie, and sometimes spreading but in brb^ 
sheets, and resembling superimposed strata. The volcanic 
products or rocks transmitted to us frofli'the earlier ages of 
our planet have not flowed in naarroW bands like the lavas of 
thb isoi!ated conical volcanos of the present time. The 
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mixtures of augite^ titaniferous iron, feldspar, and hornblende, 
may have been the same at different epochs, sometimes 
approximating more to basalt and sometimes to trachyte ; 
and, (as we learn from the important researches of Mit- 
scherlich, and the analogy of artificial igneous products) 
chemical substances may have united in definite proportions 
in a crystalline form : in all cases we recognise that sub- 
stances similar in composition have arrived at the surface of 
the earth by very different ways ; either simply upheaved, 
or penetrating through temporary fissures ; and that breaking 
through the older rocks, {t, e* the earlier oxydized crust of 
the globe), • they have finally issued as lava currents from 
conical mountains having a permanent crater. To confound 
together ])henomena so diflerent is to throw the geological 
study of volcanos and volcanic action back into the obscurity 
from which, by the aid of numerous comparative observations 
and researches, it has gradually began to emerge. 

Tljp question has often been propounded : What is it 
that burns in volcanos, — What produces the heat which 
melts and fuses together earths and metals? Modem 
chemical science has essayed to answer, that what burns are 
the earths, the metals, the alkalies themselves ; viz. the me- 
talloids of those substances. The solid and already-oxydised 
crtistof the globe ’separates tlie surrounding atmosphere, with 
the oxygen which it contains, from the inflammable unoxy- 
dised substances in the interior of our planet : when those 
metalloids come in contact with the oxygen of the atmos- 
phere there arises disengagement of heat. The great and 
celebrated chemist who propounded this explanation of vol- 
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canic phenomena soon himself relinquished it. Observations 
made in mines and caverns in all climates, and wliich in 
concert with M, Arago I have collected in a separate 
memoir, shew that, even at what may be considered a very 
small depth, the temperature of the Earth is much above 
the mean ttoperature of the atmosphere at the same place. 
A fact so remarkable, and so generally confirmed, connects 
itself with that which we learn from volcanic phenomena. 

• The depth at w'hich the globe may be regarded as a molten 
mass has been calculated. The primitive cause of this 
subterranean heat is, as in all planets, the process of formation 
itself*, the sel)aration of the spherically condensing mass from 
a cosmical gaseous fluid, and the cooling of the tm*estrial 
strata at different depths by the loss of heat parted with by 
radiation. All volcanic phenomena ‘are probably the result 
of a communication Either permanent or transient between 
the interior and exterior of the .globe. Elastic vapours 
press the molten oxydising substances upwards th|pugh 
deep fissures. Volcanos might thus be termed intermitting 
springs or fountains of earthy substances ; i, e, of the fluid 
mixture of metals, alkalis, and earths which solidify into 
lava currents and flow softly and tranquilly, when being 
upheaved they find a passage by which to escape. In a 
similar manner the Ancients represenW (according to Plato’s 
Phsedon) all volcanic fiery currents as streams flowing from 
the Pyriphlegethon. 

To these considerations add views let me be permitted to 
add another more bold. May we not find in this internal 
heat of our globe, — (a heat indicated by thermometric 
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experiments on the waters of springs rising from different 
depths, (3) as well by our observations oij volcanos), — a 
cause which may explain one of the most wonderful phae- 
nomena with which the study of fosssils has made us ac- 
quainted ? Tropical forms of animals, and, in the vegetable 
Kingdom, arborescent ferns, palms, and bambusacese, are 
found buried in the cold regions of the North. Everywhere 
the ancient world shews a distribution of org^ic forms at 
variance with our present climates. To resolve so important 
a problem, recourse has been had to several hypotheses ; such 
as the approach of a comet, a change in the obliquity, of the 
Ecliptic, and a different degree of intensity in the solar light. 
None of these explanations are satisfactory at once to the 
sistronomer, the physicist, and the geologist. For my part 
I willingly leave the axis of the Earth in its place, and 
suppose no change in the light of the solar disk (from 
whose spots a celebrated astronomer was inclined to explain 
tlie favourable or unfavourable harvests of particular years ) ; 

I am disposed to recognise that in each planet there exist, 
independently of its relations to the central body of the 
system to which it belongs, and independently of its astro- 
nomical position, various causes for the development of 
heat; — processes of oxydation, precipitations and chemical 
changes in the capacity of bodies, by increase of electro- 
magnetic intensity, and communications opened between the 
internal and external portions of the planet. 

It may bed;hai in the Ancient World, exhalations of heat 
issuing forth through the many openings of the dimply 
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fissured crust of the globe may have favoured, perhaps for 
centuries, the growth of palms and tree-ferns and the exist- 
ence of animals requiring a high temperature, over entire 
gauntries where now a very different climate prevails. 
According to this view of things (a view already indi- 
cated by me in a work entitled Geological Essay on 
the Superposition of Bocks in both Hemispheres^^) the 
temperature of volcanos would be that of the interior of tlie 
earth, and the same cause which, operating through volcanic 
eruptions, now produces devastating effects, might in primeval 
ages have clothed the deeply fissured rocks of the newly 
oj(!ydised earth in every zone with, the most luxuriant 
vegetation. 

If, with a view to explain the distribution of tropical 
forms whose remains are now discovered buried in northern 
regions, it should be assumed that the long-haired species 
of Elephant now found enclosed in ice was originally indi- 
genous in cold climates, and that forms resembling the same 
leading type nuty, as in the case of lions and lynxes, have 
been able to live in wholly different climates, still this 
manner of solving the difficulty presented by fossil remains 
cannot be extended so as to apply to vegetable productions. 
Prom reasons with which the study of vegetable physiologj^ 
makes us acquainted. Palms, Musacese, and arborescent 
Monocotyledones, are incapable of supporting the deprivation 
of their appendicular organs which would be caused by the 
present temperature of our northern regions ; and in the 
geological problem which we have to examine, it appears to 
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me difficult to separate vegetable and animal remains from 
each other. The same mode of explanation ought to com- 
prehend both. 

I have permitted myself at the conclusion of the present 
discussion to connect with facts collected in different and 
widely separated countries some uncertain and hypotlietical 
coiijectures. The philosophical study of Nature rises beyond 
the requirements of a simple description of Nature : it does 
not consist in a sterile accumulation of isolated facts. It may 
sometimes be permitted to the active and curious mind of 
man to stretch forward from the present to the still obscure 
future ; to divine that which cannot yet be clearly knjwn ; 
and thus to take pleasure in the ancient myths of geology 
reproduced in our own days in new and varied forms. 
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ANNOTATIONS AND ADDITIONS. 


(^) p. 226. — more complete determination of the 
height of all parts of the margin of the crater!' 

Ollmanns, my astronomical fdlow labourer, of whom, 
alas ! science has been early deprived, recalculated the 
baiometric measurements of Vesuvius referred to in the pre- 
ceding memoir (of the 22d and 25th of November, and of 
the 1st of December, 1822), and has compared the results 
with the measurements which have been communicated to 
me in manuscript by Lord Minto, Visconti, Monticelli, 
Brioschi, and Poulett Scrope. 


Toises. Eng. ft. 


A. Rocca del Falo, the highest and northern margin of the Crater 
of Vesuvius. 

Saussure, bai’omctric measurement computed in 
1773, probably by Deluc’s formula . 609 — 3894 

Poli, 1794, barometic. 606 — 3875 

BrefcJA, 1794, barometric (but, like Foli, the for- 


,mula employed uncertain). .... 613 — 3920 
Gay;.Iitissac,Leopold vonBuch, andHumboldt, 1805, 
barometric, computed by Laplace’s formula, as 


are also all the barometric results which follow , 603 — 3856 
Brioschi, 1810, trigonometric .... 638 — 4080 
Visconti, 1816, trigonometric . . . . 622 — 3977 

Lord Minto, 1822, barometric, often repeated . 621 — 7931 
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Toises. £ngr. tl 

Poulett Scrope, 1822, barometric, somewhat un- 
certain from theproportion between the diameters 
of the tube and cistern being unknown . . 604 — 3862 

Monticelli and Covelli, 1822 624 — 3990 

Ellmboldt, 1822 629 — 4022 

Most probable result 317 toises, or 2027 English feet, above the 
' Hermitage ; or 625 toises, or 3996 English feet, above the level of 
the sea. 

B The lowest and southern margin of the crater opposite to 
Bosehe Tre Caw» 

Toises. Eng. ft. 

After the eruption of 1794 this edge became 400 
(426 Eng.) feet lower than the Bocca del Palo ; 
therefore if we estimate the latter at 625 toises 
(3996 English feet) . . . . . .559 — 3574 

Gay-Lussac, Leopold von Buch, and Humboldt, 

1805, barometric 534 — 34U 

Humboldt, 1822, barometric .... 546 — 3491 

C. Height of the cone of scoria inside the crater y which fell in on 
the 22fl? of October y 1822. 

Toises. Eng:, 

Lord Minto, barometric 650 — 4156 

Brioschi, trigonometric, according to different com- 
binations either • 636 — 4066 

Or . 641 — 4098 

Probable final result for the height of the above-mentioncid bone 
of scorisB 646 toises, or 4J30 English feet. 

D. Hunt a Nasoney highest summit of the Scmpia. 

Toises. Eng. ft* 

Schuckburgh, 1794, barometric, probably computed 

by his oih. formula 584 — 3734 

Humboldt, 1822, barometric, Laplace's formula . 686 — 8747 
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E. Tlain of the Atrio del Cavallo* 

Toises. Eng. It. 

ffumboldt, 1822, barometric .... 403 — 2577 

F. Foot of the cone ofashea. 

Toises. Eng. ft. 

Gay-Lussac, Leopold von Buch, and Humboldt, 

1805, barometric 370 — 2366 

Humboldt, 1822, barometric .... 388 — 2481 

G. Kermtage del Salvatore, 

Toises. Eng. ft. 

Gay-Lussac, Leopold von Budi, and Humboldt, 

1805, barometric 300 — ? 1918 

Lord Mbito, 1822, barometric .... 307*9 — s 1969 
Humboldt, 1822, barometric repeated . . . 308*7 — 1974 

Part of my measurements have been printed in Monticelli^s 
Storia de^ fenomeni del Vesuvio, avvenuti negli anni 1821- 
1823, p. 115 ; but the neglected correction for the height 
of the mercury in the cistern has somewhat disfigured the 
results as there published. When it is remembered that 
the results given in the above table were obtained with 
barometers of very different constructions, at various hours 
of the day. With winds from very different quarters, and on 
the unequally heated declivity of a volcano, in a locality in 
which the decrease of atmospheric temperature differs 
greatly from that 'which is supposed in oui* barometric 
fonnulm, — ^the agreement vrill be found to be as great as 
could be expected, and quite satisfactory. 

My measurements in 1322, at the time of the Congress 
of Verona, when I accompanied the late King of Prussia to 
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Naples, were made with more care and under more favourable 
circumstances than those of 1805. Differences of height 
are besides always to be preferred to absolute heights, and 
these show that since 1794 the difference between the heights 
of the edges of the crater at the Rocca del Palo and on the 
side towards Bosco Tre Case has continued almost the same. 
I found it in 1805 exactly 69 toises (441 English feet), and 
in 1822 almost 82 toises (524 English feet). A distinguished 
geologist, Mr. Poulett Scrope, found 74 toises (473 English 
feet), although the absolute heights which he assigns to the 
two sides of the crater appear to be rather too small. So 
little.variation in a period of twenty-eight years, iu which 
there were such violent commotions in the interior of the 
crater, is certainly a striking phsenomcnon. 

The height attained by cones of scoria rising from the 
floor of the crater of Vesuvius is also deserving of particular 
attention. In 1776 Schuckburgh found such a cone 615 
toises, or 8932 English feet, above the surface of the Medi- 
terranean: according to the measurement of Lord Miiito, (a 
very accurate observer,) the cone of scorim which fell in on 
the 22d of October, 1 822, even attained the height of 650 
toises, or 4156 English feet. On both occasioiis, therefore, 
the height of the cones of scori® in the crater surpaswsed 
that of the highest part of the margin of the crater. When 
we compare together the measurements of the Rocca del 
Palo from 1778 to 1822, we are almost involuntarily led to 
entertain the bold conjecture that the north margin of the 
crater has been gradually upraised by subterranean forces. 
The accordahee of the three mesasuremelits between 1773 
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and 1805 is almost as striking as that of tliose taken from 
1816 to 1822. In the latter period we cannot doubt the 
height being from about 621 to 629 toises (3970 to 4022 
English feet). Are the measurements made from thirty to 
forty years earlier, wliich gave only 606 to 609 toises (3875 
to 3824 English feet), less certain ? At some future day, 
after longer periods shall have elapsed, it will be possible to 
decide what is due to errors of measurement, and what t^n 
actual rise in the margin of the crater. There cannot be in 
this case any accumulation of loose materials from above. 
If the solid trachyte-like lava beds of the lioca del Palo 
really become higher, we must assume them to be upheaved 
from below by volcanic forces. 

My learned and indefatigable friend Oltmanns has placed 
all the details of thb above measurement before the public, 
accompanied by a careful critical examination of them, in 
the Abhandl, der kdnigl. Akademie der Wissenschaften zu 
Berlin, 1822-1823, S. 3-20. May this investigation be the 
means of inducing geologists frequently to examine hypso- 
metrically this low and most easily accessible (except Strom- 
boli) of the European volcanos, so that in the course of 
centuries there may be obtained a frequently checked and 
accurate account of its periods of developmeiit ! 

(^) p. 235 . — Where the pressure is less.^^ 

Compare Leopold von Buch on the Peak of Teneriffe in 
his Physikalische Beschreibung der canarischen Inseln, 1825, 
S. 213 ; and in the Abhandlungen der konigl. Akademie zu 
Berlin, 1820-1821, S. 99, 
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(^) p. 289 ; — Waters of springs rising from different 
depths!^ 

Compare Arago in the Annuaire du Bureau des Longitudes 
pour 1835, p. 284. The increase of temperature is in our 
latitudes 1® of Eeaumur (2®.25 of a degreei of Fahrenheit) 
for every 113 Parisian feet (120.5 English feet), or 1® Fah. 
to^3.5 English feet nearly. In the Artesian boring at 
New Salzwerk (Oeynhausen^s Bad), not far from Minden, 
which is the greatest known depth below the level of the 
sea, the temperature of the water at 2094J Parisian feet 
{223,2J Eng.)‘is fully 26®.2 Eeaumur, or 91® Fahr.; while 
the mean temperature of the air above may be taken at 7®. 7 
Eeaumur, or 49®. 2 Fahr. It is very remarkable that in the 
third century Saint Patricius, Bishop of Pertusa, was led 
by seeing the hot springs near Carthage to a very just 
view respecting the cause of such an increase of heat. 
(Acta S. Patricii, p. 555, ed. Euinart; Kosmos, Ed. i. S. 
2*31, — English Edition, VoL i. p. 211.) 
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THE VITAL EOEGE, 
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THE RHODIAN GENIUS. 

The Syracusans^ like the Athenians, had their Pcetile, in 
which representations of gods and heroes, the works of Gre- 
cian and Italian art, adorned the halls, glowing Mth varied 
colours. The people resorted thither continually; the young 
warrfors to contemplate tlie exploits of their ancestors, the 
artists to study the works of the great masters. Among the 
numerous paintings which the active zeal of tlie Syracusans 
had collected from the mother country, there was one which, 
fir a century past,*had particularjjy attracted the attention 
of spectators. Sometimes the Olympian Jove, Cecrops the 
founder of cities, and the heroic courage of Harmodius and 
Aristogiton, would want admirers, while men pressed in* 
crowded ranks around the picture of which we .speak. 
Whence this preference? Was it a rescued work of 
Apelles, or of the school of Callimachus? No; it pos- 
sessed indeed grace and beauty ; but yet neither in, the 
blending of the colours, nor in the character and style of 
the entire picture, could it be obmpared with many other 
paintings in the Poecile. 

The multitude (comprehending therein many classes of 
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society), often regard with astonishment and admiration 
what they d(^ not comprehend : tliis picture had occupied its 
plwe for a hundred years ; but though Syracuse contained 
within iht narrow limits enclosed by its walls more of the 
geniinif df art than the whole of the remainder of sea-sur- 
round^ Sicily, no one hadTyet divined the hidden meaning 
of the design. It was even uncertain to what temple the 
painting had originally belonged, for it had been rescued 
from a shipwrecked vessel, which was only conjectured fr(jp 
the merchandise it contained to have come from Rhodes. 

On the foreground of the picture youths and maidens 
formed a^closely crowded group. They \rere without 
clothing and well formed, but at the same time did not 
exhibit the more noble and graceful proportions admired in 
the statues of Praxiteles and Alcamenes. Their robust 
limbs, shewing the traces of laborious efforts, and the purely 
terrestrial expression of their desires and sorrows, seemed to 
take from them every thilg of a divinef character, and to 
chain them efclusively tb their earthly habitation. Their 
hidr was simply ornamented with leaves and field-flowers. 
Their arms were outstretched towards each other, as if to 
indicate their desire of union, but their troubled looks were 
turned towards a Genius who, surrounded by bright light, 
hovered in the midst. A butterfly was placed on his 
shoulder, and in his hand he held on high a lighted torch. 
The contours of Ws form were soft and child-like, but his 
glance was animated by celestial fire : he looked down as a 
master upon the youths and maidens at his feet. Nothing 
else that was characteristic could be' discovered in the pic- 
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ture. Some persons thought they could 'make out at its 
foot the letters f and c, from whence (as antiquaries were 
then no less bold in their conjectures than they now are), 
they took occasion to infer, in a somewhat forced man- 
ner, the name of Zlenodorus; thus attributing the wo^ to a 
painter of the same name as the artist who at a lat^^ period 
cast the Colossus of Ehodes. 

The ^^Ehodian Genius,’^ however, — for such was the 
name given to the picture, — did not want for commentators 
and interpreters in Syracuse. Amateurs of the afts, and 
especially the younger amongst them, on returning from a 
short visit to Corinth or Athens, would have thought it 
equivalent to renouncing all pretensions to connoisseurship 
if they had not been provided with some new explanation*. 
Some regarded the Genius as the personification of Spiritual 
Love, forbidding the enjoyment of sensual pleasures ; others 
said it was the assertion of the empire of Eeason over Desire : 
the wiser among the critics were silent, and presuming some 
high though yet undiscovered meaning, examined mean- 
while with pleasure the simple composition of the picture. 

Still, however, the question remained unsolved. The 
picture had been copied with various additions and sent to 
Greece, but not the least light had been thrown oh its origin ; 
when at length, at the season of the early rising >of the 
Pleiades, and soon after the reopening of the navigation of 
the Egean Sea, ships from Ehodes entered the peart of Syra- 
cuse, bearing a precious collection of statues,^ altars, cande- 
labras, and paintings, which Dionysius^^ love of art had 
caused to be brought together from diflerent parts of Greece. 
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Among the paintings was one which was immediately re- 
cognised as the companion or pendent of the Rhodian Ge< 
nius : the dimensions were the same, and the colouring 
similar, but in a better state of preservation ; the Genius 
still the central figure, but the butterfly was no longer 
on his shoulder; his head w^as drooping, and his torch ex- 
tinguished and inverted. The youths and maidens pressing 
around him had mefc and embraced ; their glance, no longer 
subdued or sad, ajiiiounced, on the contrary, emancipation 
from restraint, and the fulfilment of long-cherished desires. 

The ISyracusan antiquaries were already seeking to modify 
the explanations they had previously proposed, so as to 
adapt them to the newly-arrived picture, when Dionysius 
commanded the latter to be carried to the house of Epichar- 
mus, a philosopher of the Pythagorean school, who dwelt in 
a remote part of Syracuse cnlled Tyche. Epicharmus rarely 
presented himself at the court of Dionysius, for although 
the latter was fond of calling around him the most distin- 
guished inen from all the Greek colonial cities, yet the phi- 
losopher found that the proximity of princes takes even 
from men of the greatest intellectual power part of their 
spirit and their freedom. He devoted himself unceasingly 
to the stud^ of natural chings, their forces or powers, the 
origin of animals and plants, and the harmonious laws in 
accordance with which the heavenly bodies, as well as the 
grains of hail and the flakes of snow, assume their distinc- 
tive fojttns. Oppressed with age, and unable to proceed far 
without assistance, he caused himself to be conducted daily 
to the Pcecile,,and thence to the entrance of the port, where. 
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as he said, his eyes received the image of the boundless and 
the infinite which his spirit ever sti^ve in vain to apprehend. 
He lived honoured alike by the tyrant, whose presence he 
avoided, and by the lower olasses of the people, whom he 
met gladjy, and often with friendly help. 

Exhausted with fatigue, he was reposing on his cpuch, 
when the newly-arrived picture was brought to hijn by the 
command of Dionysius. Care had been taken to bring, at 
the same time, a faithful copy of the Ehodian Genius," 
and the philosopher desired the two paintings to be placed 
side by side before him. Aftir having remained jjor some 
time Avith his eyes fixed upon them, and absorbed in thought, 
he called his scholaiss together, and spoke to them^in the 
following terms, in a voice which was not without emo- 
tion : — 

Withdraw the curtain from the window, that I may 
enjoy once more the view of the fair earth animated with 
living beings. During sixty years I have reflected on the 
internal motive powers of nature, and on the difletences of 
substances: to-day for the fimt time the picture of the 
Rhodian Genius leads me to see more clearly that which I 
had before only obscurely divined. , As living beings are im- 
pelled by natural desires to sali^itary and fruitful unio^, so 
the raw materials of inorganic nature are moved by similar 
impulses. Even in the reign of , primeveil night, in the 
darkness of chaos, elementary principles or substances 
sought or shunned each other in obedience to indwelling 
dispositions of amity or enmity. Thus the ^re of heaven 
follows metal, iron obeys the attraction of the loadstone. 
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amber rubbed takes up light substances, earth mixes with 
earth, salt collects toge^Jier from the water of the sea, and 
the acid moisture of the Stypteria {irrvitrripia vypa), as well 
as the flocculent salt Trichitis, We, the clay of Melos. In 
inanimate nature all things hasten to unite with egch other 
according to their particular laws. Hence no terrestrial 
element (and who would dare to include light among the 
number of such elements?) is ’to be found anywhere in its 
pure and primitive simple state. Each as soon as formed 
tends to enter into new combinations, and the art of man is 
needed to disjoin and present in a separated state substances 
which you would seek in vain in the interior of the earth, 
and in the fluid oceans of air or waters/ In dead inorganic 
matter, entire inactivity and repose reign so long as the 
bonds of affinity continue undissolved, so long as no third 
substance comes to join itself to the others. But even then, 
the action and disturbance produced are soon again suc- 
ceeded by unfruitful repos^j. 

It is otherwise, however, when the same substances are 
brought together in the bodies of plants and animals. In 
these the vital force or power reigns'supreme, and regardless 
of the mutual ai^ity or enmity of the atoms recognised by 
Democritus, con&iands the union of substances which in 
inaninQ^te nature shun each other, and separates those which 
are ever seeking to enter into combination. 

Now come nearer, to pie, my friends ; look with me on the 
first of the pictures before us, and recognise in the Ehodian 
Genius, in the expression of youthful energy, in the 
butterfly on his shoulder, and in the commanding glance of 
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his eyq, the symbol of vital force animating each individual 
germ of the organic creation. At his feet are the earthy 
elements desiring to mix and unite, conformably to their 
])articular tendencies. The Genius, holding aloft his lighted 
torch with commanding gesture, controls and constrains 
them, witliout regard to their ancient rights, to obey his 
laws. 

Now view with me the%ew picture which the t3rrant has 
sent to me for explanation : turn your eyes from the Image 
of life to that of death. The butterfly has left its former 
place and soars upwards ; the extinguished torch is reversed, 
the head of the youth has sunk : ^he spirit has fled jto other 
spheres, and the vital force is dead. Now the youths and 
maidens joyfully join hands, the earthy substances resume 
their ancient rights : they are freed from the chains that 
bound them, and follow impetuously after long restraint the 
impulse to union. — Tims inert matter, animated awhile by 
\ ital force, passes throijgh an innumerable diversity of forms. 
Mild perhaps in the same substance which once enshrined the 
spirit of Pythagoras, a poor worm may have enjoyed a 
momentary existence. 

Go, Poljjjles, and tell Dionysius what^hou hast heard ; — 
and you my friends, Euryphamos, Lysis, and Scopas, come 
nearer to me and support me ; I feel that in my weakened 
frame the enfeebled vital power will not long hold in sub- 
jection the earthly substances which reclaim their ancient 
liberty. Lead me once again to the PoecilS, and thence te 
the sea shore ; soon you will collect my ashes.^^ 

VOL. II. s 
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NOTE. 

I HAVE noticed in the Preface to the Second and Third 
Editions (S. xiii., p. xii. English Trans.) the subject of the 
republication here of the preceding pages, which were 
first printed in Schiller’s Horen (Jahrg. 1795, St. 5, S. 
90-96). They contain the development of a physiolbgical 
idea clothed in a semi-mythical garb. In the Latin “•Apho- 
risms from the Chemical Physiology of Plants^^ appended to 
my “Subterranean ITora/^ in 1793, — I had defined the 
“ vital force^^ as “ the unknown cause wliich prevents the 
elements from following their original affinities.^^ The 
first of my aphorisms were as follows : — “ Eerum naturam 
si totam consideres, magnum atque durabile, quod inter 
elementa intcrcedit, dh^crimen perspicies, quorum altera 
affinitatum legibus obtemperantia, altera, vinculis solutis^ 
varie juncta apparent. Quod quidem discrimen in dementis 
ipsis eorumque indole neutiquam positing quum ex sola 
distributione siiigulorum petendum esse videatiir. Materiani 
segnem, brutam, iuanimam cam vocamus, cujus stamina 
secundum leges chyinicse afiinitatis mixta sunt. Animata 
atque orgauica ea potissimum dbrpora appellamus, quse, licet 
in novas mutari formas perpetuo tendant, vi interna quadam 
contineiitur, quominus priscam sibiqueinsitam formam relin- 
quant. 
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Vim interiiam, qum cliymicse affiiiitatis vincula resolvil, 
atquc obstat^ quominus elementa corporum libere conjun- 
gantiir, vitalem vocamus. Itaque nuHum certius mortis 
criterium putredine datur, qua primm partes vel stamina 
rerum, antiquis juribus revocatis, affiiiitatum legibus parent. 
Corporum inanimorum nulla putredo** esse potest." (Vide 
Aphorismi ex doctrina Physiologise clicmicae Plantarum, in 
Humboldt, Flora Pribergensis subterranea, 1793, p. 133. 
136). ■ 

' I have placed in tlie mouth of Epicharmus tl^ above 
propositions, -which were disapproved by the acute Vic{[ 
iVXzfr, in his Trait6 d' Anatomic et de Physiologic, T. i. p. 5, 
l)ut are now entertained by many distinguished* persons 
ninong my friends. Keflection and continued study in the 
domains of physiology and chemistry have deeply shaken my 
eriilier belief in a peculiar so-called vital force. In 1797, 
tit the close of my work entitled ^^Vcrsuche -iiber die 
gereizte Muskel und Nervenfascr, nebst Vermuthungen 
Tiber den chemischen Process des Lebens in der Tliier und 
Ihlauzenwelt" (Bd. ii, S. 430-436), I already declared that 
1 by no means regarded the existence of such peculiar vilal 
forces as demoStrated. Since that time I have no long(‘i' 
called peculiar forces -what may possibly only be the opera- 
tion of the coTicurrent action of the^,several long-known 
substances and their material forces. Wo may, however 
< I educe from the chemical relttions of the elements a safer 
(definition of animate and inanimate- substances, than tlu? 
criteria w’hich are taken from voluntary motion, from tin? 
ciiculatioii of fluids witliiii solids, from internal approj^ria- 
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tion, and from the fibrous arraiii^emeiits of the elements. I 
term that an animated substance which the parts being 
separated by extq(Jj^ agency alter their state of composition 
after tlie separation, all otlier and external relations con- 
tinuing the same.^^ This deliuitiou is merely the enunciation 
of a fact. The ecpiilibrium of tlar elements in animated or 
organic matter is ]jire|prved by their being parts of a whole. 
One organ determines another, one gives to another its 
temperature and tone or disposition, in all wliich, these, and 
no other, affinities are operative. Tims ^ organised beings 
all is reciprocally means and end. The rapidity with 
organic parts, separated from a complete living organism, 
change their 'state of combination, differs greatly, according 
to the degree of their original dependence, and to the 
nature of the substance. Blood of animals, which varies 
much in the different classes/ suffers change sooner than 
the juices of plants. Funguses generally decay sooner than 
leaves of trees, and muscle more easily than the cutis. 

Bones, the elementary structure of. which has been 
very recently recognised, hair of animals, wood in plants 
or trees, the featliery appendages of seeds of plants 
(Pappus), are not inorganic or without life ; but even in life 
they approximate to the state in which they are found after 
their separation from the rest of the organism. The higher 
the degree of vitafiiy or susceptibility of an animated sub- 
stance, the more rapidly does organic change in its compo- 
sition ensue after separation. The a’ggregate total of the 
cells is ail organis^m, and the organism lives so long as the 
parts arc active in subservience to the whole. In oppo- 
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sitioii lo lifeless or inorganic, organic nature appears to 
be self-determining/^ (Ilenle, Allgemeine Anatomic, 1841, 
S. 216-219). The difficulty of satis^pprily referring the 
vital phenomena of organic life to physical and chemical 
laws, consists chiefly (almost as in the question of pre- 
dicting meteorological processes in the atmosphere), in the 
complication of the pluenomeiia, anc^| in the multiplicity of 
simultaneously acting forces and of tlie conditions of their 
activity., 

Irime remained faithful "Kosmos^^ to the same 
m^e of viewing and representing what are called Lebens- 
kr^te,V. vital forces, and vital affinities, (Pulteney, in the 
Transact, of the Eoyal Soc. of Edinburgh, vpl. xvi.p. 305), 
the formation-impulse, and the active principle in organisa- 
tion. I have said, in Kosmos, Bd. i. S. 67, (English Ed. 
voL i. p. 62), ^^The myths of imponderable matter and of 
vital forces peculiar to each organism have complicated and 
perplexed the view of nature. - Under different conditions 
and forms of recognition the prodigious mass of our expe- 
rimental knowledge has progressively accumulated, an^ is 
now enlarging with increasedrapidity. Investigating reason 
essays from time ^ to time with varying success to break 
through aiicient forms and symbols, invented to effect the 
subjection of rebellious matter, as it were, to mechanical 
constructions.^^ Farther on in the same volume, (p. 339 
English, and 367 of the original,) I have said, " In a pliy- 
sical description of the universe, it should still be noticed 
that the same substances which compose/ the organic forms 
of plants and animals are also found in the inorganic crust 
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of tlic globe; and that the same forces or powers which 
govern inorganic matter are seen to prevail in organic beings 
likewise, combining and decomposing the various substances, 
regulating the fbnhs and properties of organic tissues, but 
acting in these cases under complicated conditions yet 
unexplained, to which the very vague terms of ^ vital phse- 
nomena,^ ^operations of vital forces,^ have been assigned, 
and which have been systeihatically grouped, according to 
analogies more or less happily imagined.” (Compare also 
the critical notices on the assumption of proper or peculiar 
vital forces in Schleiden^s Botanik als inductive Wissenchafi 
(Botany as an Inductive Science), Th. i. S. 60, and in ^e 
recently published excellent Untersuchungen iiber thi&ische 
Elektricitat (Eesearches on Animal Eiectricity)^ by Emil du 
Bois-Reymond, Bd. i. S. xxxiv.-l.) 
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THE 

PLATEAU OF CAXAMAECA, 

THE ANdBlJT CAPITAL OF THE INCA ATAHUALLPA 

After a residence of an entire year on tlie'crest of *tlie chain 
of the Andes or Antis between 4P North and 4® South 
Latitude, in the Jiigh plains of New Granada, Pastos, and 
Quito, whose mean elevations range between 8500 and 12800 
English feet, we rejoiced in descending gradually through 
tlic milder climate of the Quina-jielding forests of Loxa to 
tlic plains of the upper part of the course of. the Amazons, 
a terra incognita rich in magnificent vegetation. The small 
town of Loxa has given its name to the most efficacious of^ 
all the species of medicinal Pever-Bark : Quina, or Cascarilla 
fina de Loxa. It is the precious production of the tree which 
we have described Botanically as Cinchona cpndaminea, but 
^’hich, under the erroneous impressiog, that all the kinds 
of the Quina or fever bark of commerce were furnished by 
the same species of tree, had previously been called Cin- 
chona officinalis. The Fever Bark was first brought to 
Europe towards the middle of the seventeenth century. 
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either, as Sebastian Badus asserts, to Alcala de ITenares in 
1632, or to Madrid in 1640, on the arrival of the wife of* 
the Viceroy, the Countess of Chinchon(2), who had been 
cured of intermittent fever at Lima, accompanied by her 
physician, Juan del Vego. The trees wdiich yield the finest 
quality of Quina de Loxa are found from 8 to 12 miles 
to the south east of the tow n, in the mountains of Uritusinga, 
Villonaco, and Eumisitana, growing on mica-slate and gneiss, 
at very moderate elevations above the level of the sea, being 
between 5400 and 7200 (6755 and 7673, English) feet, 
heights about equal respectively to those of the Hospice on 
the Grimsel and the Pass of the great St. Bernard. The 
proper boundaries of the Quina- woods in this quarter are 
the small rivers Zamora and Cadiiyacu. 

Tlie tree is cut down ip its first flowering season, or in 
the fourth or seventh year of its age, according as it has 
sprung from a vigorous root-shoot, or from a seed ; we 
heard >yith astonishment thpb at the period of my journey, 
according to official computations, the collectors of Quina 
(Cascaiilleros and Cazadores de Quina, Quina Hunters), — 
oidy brought in. 110 hundred w^eight of the Bark of the 
Cinchona condaminea annually. Kbnc of this prcqjous 
store found its w^av at that time into commerce ; the whole 
was sent from the pdrt of Payta on the Pacific, round Cape 
Horn to Cadiz, for the use of the Spanish Court. In orde| 
to furnish this small quantity of 11000 Spanish pounds, 
eight or nine hundred trees were cut down every year. The 
older and thicker stems have become more and more scarce ; 



PLATEAU OF CAXAMARCA. 


269 


but die luxuriance* of vegetation is such that the younger 
trees which are now resorted to, though only 6 inches in 
diameter, often attain from 53 to 64 English feet in height. 
This beautiful tree, which is adorned with leaves above 
5 English inches fong and 2 broad, growing in dense 
woods, seems always to aspire to rise above its neighbours. 
As its upper branches wave to and fro in the wind, their 
red and sliining foliage produces a strange and peculiar 
effect recognisable from a great distance. The luean tem- 
perature in the woods where the Cinchona condaminea is 
found, ranges between and 15° Eeaumur (60°. 2 and 
6 5°. 8 Fahrenheit), which are about the mean annual tem- 
peratures of Florence and the Island of Madeira ; but the 
extremes of heat and cold observed at these two stations of 
the temperate zone are never felt arotind Loxa; Comparisons 
between tho climates of places, one of which is situated in an 
elevated tropical plain, and the other if a higher parallel of 
latitude, can be from their nature but little satisfactory. 

Iii^order to descend South-South-East from the mountain 
knot of Loxa to the hot 'Valley of the Amazons, it is first 
necessary to pass over the Paramos of Chulitcanas, Guamani 
and Yamoca, — mountain wildernesses of a peculiar character 
of which we have already spoken, and to which, in the 
southern parts of the Andes, the name of Puna (a word 
belonging to the Quichua language) is givpn. They mostly 
rise above 9500 (10125 Enghsh) feet ; ^iey are stormy, 
often enveloped for days in dense ^mi^ or visited by 
violent and formidable showers of hail,— ^coiisisting \iot 
merely of hailstones of different spherical forms, usually a 
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good deal flattened by rotation, but also sometimes of less 
regular forms, the hail having run together into thin plates of 
ice (papa-cara) which cut the face and hands. At such times 
I have occasionally seen the thermometer sink to 7° or 5® 
Eeaumur, (47®. 8 and 43®. 2 Fahr.) and fhe electric tension of 
the atmosphere, measured by Volta^s electrometer, pass in a 
few minutes from positive to negative. When the temperature 
sinks below 5® Eeaumur, (43®.2 Fahrenheit) snowfallsin large 
and thinly scattered flakes. The vegetation of the Paramos 
has a peculiar physiognomy ahid- character, from the Absence 
of trees, the short close branches of the 'smalU^ived myrtle- 
like shritbs, the large sized and numerous blossoms, and the 
perpetual freshness of the whole from the constant and 
abundant supply of moisture. No zone of Alpine vege- 
tation in the temperate or cold parts of the globe can well be 
compared with that of the Parattios in the tropipal Andes. 

The impressions%produced on the mind by the natural 
characters of these wildeimessfe of the Cordilleras are height- 
ened in ^ a remarkable and unexpected manner, from its 
being in those very regions that we still see admirable 
remains of the gigantic work, the artificial road of the 
Incas, which forteed a Iftie of Communication through all 
the provinces of the Empiife, extending over a length of 
more than a thousand English geogrtqphical miles. We 
find, placed at nearly eqiiii distances apart, stations con- 
sisting of dwe^ff houses built of, well-cut stone ; they are 
a kind of Can^msorai, and are called Tambos and some- 
times Inca-pilca (from jitrcca, the w'all?). Some of 
them are surrounded by a kind of fortification ; others were 
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constructed for baths with arrangements for conducting hot 
water; the larger were .designed for the use of the family 
of the Monarch himself. I had previously seen^ measured, 
and drawn with care, buildings of the same kind in a 
good state of preservation at the foot of the volcano of Coto- 
paxi, near Callo. Pedro de Cie^a, writing in the 16th 
century, called them Aposentos de Mulalo.^’ (3) In the 
pass between Alausi and Loxa, called the Paramo del Assuay, 
—(a much frequented route across the Ladera de, Cadlud, 
14568 Preneh or 15526 English feet above the levfil of the 
sea, or almost equal to the height of Mont Blanc), — as we 
were leading olir heavily laden mules with great difficulty 
through the marshy ground on the elevated plain del Pullal, 
our eyes meanwhile were continually dwelling on the grand 
remains of the Inca^s road, which with a breadth of twenty- 
one English feet ran by our side for above a German mile. 
It had a deep under-structure, and was paved with well-cut 
blocks of blackish trap-pqrphyry. Nothing that I had seen 
of the remains of Roman roads in Italy, in the South of 
Prance, and in Spain, was .more imposing than these works 
of the ancient Peruvians, which are moreover situated, 
according to my barometric measurements, at an elevation 
of 12440 (13258 English) feet above the sea, or more than a 
thousand feet higher ijian the summit of the Peak of Teneriffe. 
The ruins of what is: called the Palace of t^e Inca Tupac 
Yupanqui, and which are known by the n^e of the '^Pare- 
dones del Inca,” are situated at the same elevation on the 
Assuay. Proceeding from thence to the southward towards 
Cuenca, the road leads to the small but well preserved 
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fortress of Canar belonging probably to the same period, 
that of Tupac Yupanqui, or to that of Iqp warlike son, 
Huayna Capac. 

We saw still finer remains of the old Peruvian artificial 
roads oil the way between Loxa and tlie ^i^iazons, at the 
Baths of the Inoas on the Paramo de Cliglucanas, not far 
from Guancabamba, and in the neighbourhood of Ingatambo, 
at Pomahuaca. These last named remains are at a so much 
lower elevation, that I found the difference of level between 
the Lich^s Road at Pomahuaca and tliat on the Paramo del 
Assuay upwards of 9100 (about 9700 English) feet. The 
distance in a straight line is by astronomically determined 
latitudes exactly 184* English geograpliicid miles, and the 
ascent of the road is 3500 (8730 English) feet greater than 
the height of the Pass' of Mount Cenis above the Lake of 
Como, There arc two great artificial Peruvian paved roads 
or systems of roads, covered with flat stones, or sometimes 
even with cemented gravel (®) (Macadamised); one passes 
through the wide and arid plain between the Pacific Ocean 
and the chain of the Andes, an(} the other over the ridges 
of the Cordilleras. Mile-stones, or stones marking the 
distances, are often found, placed at equal intervals. The 
road was conducted across rivers and deep ravines by three 
kinds of bridges, stone, W3od, and ^ope bridges (Puentes 
de Hamaca or, de Mardma), and theievwere also aqueducts, 
or arrangements^ for bringing water to, the Tambos, (hostel- 
ries or caravanserais) and to the fortresses. Both systems 
of roads were directed to the central point, Cuzco, the seat 
of government of the great empire, in 13® 31' South lati- 
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tude, whifeh is placed, according to PeiitlaiKFs map of 
Bolivia, 10076 Paris or 11378 English feet above the ley^l 
of the sea. As the Peruvians employed no wheel carriages, 
and the roads weije coneequently only d'esigned for the 
march of troopiijlfor men cfirrying burdens, and for lightly 
laden lamas, wc find them occasionally interrupted, on 
account of the steepness the mountailas, by long flights 
of stei)s, provided with resting places' at suitable intervals. 
Francisco Pizarro and Diego Almagro, who on their distant 
expeditions used the military of the Incas with so 
much .advantage, foiMid great ^difficulties for the Spanish 
Cavalry at llie places wfaete these steps occurred The 
impediment presented to their march on these occasions was 
so much the greater> bec^se in the early times of the Con- 
quista, the Spaniards used only horses instead of the care- 
fully treading mule, who iii the difficult parts of the moun- 
tains seems to deliberate on ewy^step he takes. It was 
not until a later period that mules were employed. 

Sarmiento, who saw the Bonds of the lupas whils]^. they 
were still in a perfect state of pr^Evation> asks in a Ee- 
lacion” which long lay uiiitead, :l^uried in the Library of the 
Escorial, ^^how a natiem unacquaintirt witli the use. of 
iron could have completed such gimnd works in so high and 
rocky a region (""Camfoos jtwi gpides y fo sovervios^O^ 
extending from Cuzco, to Quito on the one hand, and to 
the coast of Chili on‘> tiie other ? The Umpefor Charles,^" 
he adds, " with all his power could, not aocomplish eveii a 
part of what the well-ordered of the Incas 

effcctedT through the obedient peopleover whom they ruled,^’ 

VOL. II. T 
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Hernando Pizarro^ the most educated and civilil^ed.of the 
tluw broths, who for his misdeeds suffered a twenty years^ 
imprisonment at Medina del Campo^ and died at last at a 
hundred years of age ** in the pdour of ^nctity/' en olor 
de Santidad/^ exclainur^ '^in the whole^ Christendom 
there are nowhere such fine roads as those which we here 
admire." He two important c^tals and seats of govern- 
ment of the Incasj Guzco and Qtdto^ are 1000 English geo- 
grapMc^ imles apart in a straight line (SS.E., jSTN.W.), 
without reckoning the fiian^ windings of the Way ; and ii^- 
cluding the windings^ the distance is Mimat^d by Gufcilaso 
de, la rVega and other Conquistadoi^ at ^ 
Notwithstandii^ the great ^Istance^ we leain 
confirmed testimony of the Lioi^tiate Ptftd de Ondcgaido, 
that Huayna Capac, wliose father had c6xiquered Quito, 
caused some of the building jnaterials for the '^princely 
buildings," (the houses o/ ^ Ltcas) in the latter city, to 
be brought from Cuzco. ” 

^V\Chen enterprising, racc^r^ inhabit a land where the 
form of the ground presents to them difficulties on a 
grand scale which ihey nu^nCbtinter and overcome, this 
contest with nature^b^mea^ means of increasing their 
strength and power as thrir courage. Under the 

despotic centralizing sy&|jSih> of the^ security and 

rapidity of c6mmhmcl£tli)ti, especially in the movement of 
troops, became an important neceSSky* of go^rnment. 
H,ence the corLstruetion eff srtffio^ roads on so grand a scale, 
and hence also the estabKshment of a highly improved postal 
system. Among nations in very difil^pent stages o!F culti- 
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vation vre see the national activity display itself peculiar 
predilection in some particular directions, bi^ we can, by <^o 
means determine the general state of culture of a people 
from the striking of such particular and partial 

activity. Egyptians,. Crji^hs (^)> Etruscans, and B^mans, 
Chinese, Japanese, ar^ Hindoos, shew xpany interesting 
contrasts in these respifcts;^. It is difficult tp pronounce what 
length of time may have .been required for |)ie execution of 
the Peruvian roa^Sv*. The great wor]M j[n the northern 
part of the Elnpireqf the lncas,r in the highlands q{ Quito, 
must at all even^. 1^ been completed in less than 30 or 
35 years ; t, within short period intervening between 
the defeat of the .Evder of Quitu’^ and the death of Huayna 
Capac, but entire obsciirity ^prevails as to the period of the 
formation of the. Southern, and more properly speaking 
Peruvian, roads. 

The mysterious appearance of Manco Capac is usually 
placed 400 years before the loirding of Pizarro in t}ie Isknd 
of Puna (1532), therefore Uwiords the middle qf the 12th 
century, almost 200 yew, befor^|ho foundation of the <|ty 
of Mexico (Tenochtitlau) ; Spanish writers even 

reckon, instead of 400, 500 pd4$|| years fco^^ween Manco 
Capac and Pizarro, <iBut the his^ of the empire of Peru 
only recognises thirte^ruling p^ of the Inca-dynasty, 
a iminber which, as Prescott very jqstly rern^X^^ is not suf- 
ficient \o occupy so Ipngau interval as 550 or even 400 years. 
Quetzalcoatl, Bot§chica, and Mpico are the three 

mythical forms with wliich the conopienijeipents of civilisa- 
tion among the Aztecs, the Muyscas (^xore properly Chib- 
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chas), aiid. lhe Peruvians, are connected. Quetealcoati, 
b^ded, cl(^h€^ in i)lack, a high priest of Tula, subse- 
quently a penance-performing anchorite on a mountain near 
Tlaxapuchicalco, cornea to the Ingl^ends of Mexico from the 
coast of Panuco ; theiefi>ro ^em coast of Ana- 

huac. Botschitca, or rather Nemterequeteba (®) (a Buddha 
of the Muyscas)^ a messenger sent by the Deity, bearded and 
wearing Jong^gfnnepts^ arrives in the high plains of Bogota 
from the grassy, steppes east of, ihe, ch of the Andes. 
Before Manco Gapac^ a degree of civilisation, already pre- 
vailed on the picturesque shpres of the Lake of Titicaca. 
The sj|;rong fort of Gu^o, on tl^ hP of Saesahuaman, was 
formed on the pattern of the older cpnsk^ctions of Tialiua- 
naco. In the same manner the ^imitated the pyra- 

midal structures of the Toltecs, and these, ,t|iosg of the 
Olmeps (Hulmecs); and gradually asceiidjiig,^. we arrive, still 
bn historic ground in Mexico, as far ^ck as the sixth cen- 
tury of onr Era. Accoi^mg^to Siguenza, the Toltec step- 
pyramid (or Teocalli) of Clmliila is a repetition of the form 
o^the Hulmec step-pyreip| of .Teo^uacan. Thus as we 
penetrate through snptete^ve stratum of civilisation we 
arrive at an earlter onf^ \ self-*consciousness not 

having awoke simultaneoply^in the continents, we find 
in each nation the im^^tive mylhjp^ domain always im- 
mediately pre^edipg tl>c period of historic knowledge. 

Notwithstaudmg th® tribute of admiration which flie first 
Conquistadores 5^^to the/oads and cqu^ducts of the Peru- 
vians, not only did^eypcglect the repair and preservation of 
both these^classes of useful works, but they even wantonly 
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destroyed them and this still more towards the sea*coast^ (for 
the sake of obtaining finecut stones for newl^tdldings ; -and 
' where the want of water consequent on the destruction of the 
aqueducts has rendered the s6il barren), than on the ridges of 
the Andes, or in the dee|>^cleft vaU^s by which tlie mountain 
chain is intersected. €n the long da/s journey from the 
syenitic rocks , of Zaukca to the Valley of San Pelipe (rich 
in fossils, and situated at the foot of the iey Ver^o de Ya- 
moca), we were Ubliged'to wade through the Bio de Guan- 
cabamba (which ilCws into the Amazons), no less than 
twenty-i#ve|i tiaWM»; on account of the windings of the 
stream? ' WS|fe%e contimsEallj saw near us, running in a 
straight liti^lldug the side of ^ steep precipice, the remains 
of the. high built ^ road the Incas with its Tambos. 
The i4(hntain tori^, though only ^ 120 to 150 English 
feet broad, ^ was so^ strong and rapid that, in fording it, 
our heavily laden mulOs ware often in danger of being swept 
away by the flood. They ca^ed oOf manuscripts, our dried 
plants, and all thdt we hi4=|l^n collecting fqr a year past. 
Under such circumstelices due #aitch^ from the other side 
of the stream with very li^spense until the long 

train of eighteen or tweirfy bi^steiof ^burden have passed in 
safety. 

The same Rio de Guancabaiui^^ ' iu the lower part of its 
course, where it many falls rapids, is made to serve 
in a very singular mtinner for the oonveytooe of correspond- 
ence with the coast of the Pacific," la^^^'order to expedite 
more quickly the few letters from IWxillo which are in- 
tended for the province of Jaen de Bracamoros, a swimming 
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courier/' " el correo que nada/' as he is called iu the country, 
is eanployed. *Ihis post messenger, who is usuallj a young 
Indian, swims in two days firom P^anahuaca to Tomependa, 
first 1^ the fiio de Ghamaya (^e name given to 1;he lower 
part of the Bio de Guan^h^ba), and then by the Amazons. 
He carefully places Hr few letters ortmsted to him in a 
lai^ cotton handkerchief, which he winds round his head 
in the nud^el (rf a turban. 'When he comes to waterfalls 
he leaves the river, and makes a'eirbnit thtou^ the woods. 
In ordbr to lessen the fatigue of swimhiing for so long a 
time, he sometimes throws otnef^tA rottttdra piecf hf a very 
light kind of wood' (Oeiba,/lMli{4e balsa), of i illree be- 
longing to the family of i^Mnbacem. ‘Sondetimes also' a 
friend goes wj^ him to bean hkp-.compwy. The pair have 
no concern ^out provision^ as art) always a* of a 
hospitable reception in any of the scattered huts, which are 
abundantly surrounded with fruit trees, in Uie beautiful 
Huertas de ihcara and Garico. 

Happily the river is free frodi <crocodiles, which, in the 
upper part of the Amazon#' 'are frriit met with below the 
cataracts of Mayasi. .^Bhoso^pwiekty and slothful monsters 
generally prefix the mOKS tranquB w&ters. Accorthng to 
my measuremmits the Biq^e Ghamaya, from the Pord (Paso) 
de Fucara to the place wbtte it enthut the Amazons Biva 
below the village of has a filBf#) of 1868 (1778 

English) feet in Hib short space pf 52 Eui^h geographical 
miles. The .Gov^UW c^thO'pnorince bf Jaen de Bracamo- 
ros assured me that lettoM carried by this singular water- 
post were rarely either wetted or lost. Soon after my return 
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to Europe from Mexico, I received, in Pans, letters from 
Tomependa, which had been sent in the manner above 
described. Several tribes of wild Indians, living ^dh the 
banks of the Uppet Amazons, make flieir ^dmheys in a 
similar manner, swimming ^own the stream somabty in 
parties. I had the opp<ri*tumiy of seeing in^lhis manH^r, in 
the bed of the riVer, the tfebrty or forty persons 

(men, womenf and chil^h), of tne tribe the Xibaros, on 
their arrival at Tomependa, Thb Con^ (JhO nada" 
returns by hind the rhifte of the ^P^ramo del 

Paredon. 

On approaching the hot climate^ of the basin of the 
Amazons, thfe eye is cheered % the ’tspect of a 'bemitifol, 
and occas{oiil% vei^ Inmiriant Vitiation, We had never 
before, not even ik Cahtoies OSr dS the hl0t sea coast of 
CumaiA and CMrac^aa, seen finel oran]^ ti^ than those of 
the Hudrta^ de Pucattf. ''91iey were prinmpidly the sweet 
orange (Citms aArantium, Bisso), and less frequently the 
bitter or Seville orange (Cu vulgaris, Risso). Laden With 
many thousand^ of theit gohfdSh fhiits, they attain a height 
of sixty or sixi^-fodt l atid^ instead of rounded 

tops or croWhs, hafe aspiring almost like a laurel 

or bay tree. Not far from thence, ^fear the Ford of Cavico, 
we were surprised bjr a very unexpected sight. We saw a 
grove of small trees, onfy about eighteen or nineteen English 
feet high, which, inst^d of green^ had appaitotly perfectly 
red or rosC-eoloured^ll^es. was ariiW^spdcies oflBougain- 
viltea, a genus first ^tablfelrnff^Wfl;^^ e^i^ Jussieu, from a 
Brazilian specimen in Commerson^ fi^barium. The trees 
were almost entirely without true leW^es, as what we took 
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for leaves at a distance, proved to be thickly crowded bidc- 
teas. The appearance was altogether Afferent, .in the 
gnritj^ and freshness of the colour, from the autumnal 
tints wMdhi ili mflhy of our forest trees, adorn the woods 
of tl^ temperate zone at the^seaiion of the fall of the leaf. 
A si^e species 6f the SoutJf African family of Proteacese, 
Rhopala ferrugiinca, de^fiSs^here fr6m the cold heights 
of the Paramo dSfYkta^ to the hot plaii^^of Chamay< 
We often fo&rd here the Porlieria' hygrbmetrica (belonging 
to the Zygoj^hyliCse), which, by the closing* of the leaflets of 
its finely pinnated fbliage, foretels an impending change of 
weather, and^'especi^y the approach of rain, mnfth bettci 
than smy'of the MimO^aoeaj. 'It very rarely deceived us. 

’ We foiind itt Chamaya rafts (balads)"M readjhless4o convey 
us to Tomepelfda, trhich we desired tb^Visit for the purjiose 
of detefeiining the diflerShce of^ Idngftude betweed Qaito 
and the mouth of the ChinciSfpie (a^dfeterminatioif of some 
importanfe to the geography oP South on account 

of an old obseriatiou of La Oondamine). (^®) We slept as 
usual under the open sky'dif'the sandy sjiore (Playa de 
Guriyanchi) at the confluence*^6f "the d^ ibhamaya with 
the Amazons. The we ^barked on the latter 

river, and d^ended it Ift^lhe Cataracts and Narrows (Pongo 
in the Quichua language, from pundtt, door or gate) of 
Bentema, where rocks of ^tee^grafiied sandstone (conglv>- 
merate) risC like towers, tod foVm a1?ocky flam across the 
river.' I measured a base Hne 6h th^ Utk and ^ndy shore, 
and found that at #ftel^lds might v River of 

tile Amazons is onljr a little above 13S6 English feet across. 
In the celebnitcd Rivef'!t?arrow or Pongo of Manseritche, 
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between Santiago and San Boija, in a mountain mine where 
at some points the overhangii^ rocks and the canopy of 
foliage forbid more than a very feeble light to penetiat^, and 
where all the drift wood, consisting of a conntl^ number 
of trunks of trees^ is broken and dashed in piec^ the 
breadth of the stream is under 160 Eogti^ feet. The rocks 
by which all these Pongos ot Nartom at^ formed undergo 
many changes in the course o^ centuries. Thus a part of 
the rocks formii^ the Pimgo de Sentemf, qiokeu of abowe^ 
had been broken up by a high flood a year before lay jour- 
ney ; aM there lias even been preserved ipamg the inhabi- 
tants, by'tradition, a lively recoUecljkm of the precipitous 
fall of the theiifttfiili^ring masses of rock aloag the whole of 
the'Fongo, — aTt)|ni|pt wldch took place,in the eaiiy part of 
the eighteenth (tilttbiy. This fall} end the coni^uent 
blocking up of tlne^'chani^j; arrested the flow of the stream; 
and the inhabitants of the village of Puyaya, situated below 
the Poiigo ‘de Eentema, sav with alarm the wide river-bed 
entirdy dry ; but after a.fB^ IKiuts the waters again forced 
their way. 'RftT tbq rwdtft more^nts are not supposed to 
have occasioned ttiis remarkable occurrence. The ’powerful 
stream appears to be as it were inctssBUtly oigaged in im- 
proving its bed, and sdme idea of the force which it exerts 
may be formed from the circumstance, that notwithstanding 
its breadth it iS sometimes so swollen as to rise more than 
26 English feettfl.fl&iB course of twenty or thirty hours. 

We remained for seventeen, days in^tb® hot valley of the 
Upper Marafion or Amaaolis. In'order to pass from tlience 
to the shores of tlie Pacific, the Andes have to be crossed at 
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the point where, between Micuipampa and Caxamarca (in 
6° 67' S. lat. and 78° 84' "W.doi^. from Greenwich), they 
are in|ete^ec|ed, aecording my observations, by the magnetic 
equatpr. AseSpding to a ‘still -higher elevation among the 
mountuns, the qelebrated silver mines of Chota are reached, 
and from thence tt'lsw mterroptions the route descends 

until the low gnmn^^l Pera are gained; passing inter, 
mediate^ 0 V 9 the astiMlit ^amarca, where 316 years ago 
the most sanguu^ -drama in the annals (d the Spanish 
CqnquisiMnek placp» and also over Aroma and Gangamarca. 
Here, ast^dhno# evet^hme in the Chain of the Andes and 
in the JdmEjcpi ICoah^ains, the most elevated parts are 
pictoiesqn^y marked 1^ tower.&e oh^teaks of porphyry 
(often Qohnpna}:), end hnehyte. Massea this kind give to 
the orij^'bf the mWJitains sometimes a cfiff.hke and preci* 
pitous, and sometimes a dmne-^if^^ character. They have 
hme brokefi- throng calcareous rocks, whudi, both on this 
and on the noi^em side of the equator, are largely deve- 
loped i and wbicb,aocordmg idlibepoldvon Bach's researches, 
belong to the cretaceous ^otsreen Guambos and 

Montana 12000 Srench,(1^79|)^Englisl0 feet above the sea, 
we found nuuii^ fossils (^1) -(Ammonites nearly fifteen English 
inches in diamelnr, ifiie^large Pecten* alatus, oyster shells, 
Echini, IsoCardSas, and Exogyra pdygona). A speoiee 
Gdaris, which, according to Xeopold vpn Buch, cannot be 
distinguished from tihat which,3>Wg)id^ found in the 
lowfer part of the Series S|t" Ae P^du Bhone, was 
collected by ns, both'si<ToiiMgktt^ in the basin of the 
Amazons and at Micr^Muipa, — stations of which the ele* 
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vations differ 9900 (10551 English) feet. In a similar 
manner, in the Amnich Chain of the Caucasian Daghestan, 
the cretaceous beds rise from the bftnks of the Sulak, which 
are hardly 530 English feet above the sea, to a Height of fully 
9000 (9592 English) feet on the Tschnntfm; while on tile 
summit of the Schadagh Mountsin,430^' (13950 English) 
feet high, the Ostrea dihiviBna1(Q6ldfA aisd'the same creta- 
ceous beds are again found. Abichhf^ct^ent observatiofns 
in the Caucasus would thus appear to hhVe cohfirm^ in the 
most brilliant manner Leopold von Bu(di% gedlogiM vieWh 
on the mountain development of the'eretaoeons' group. 

From the lonely grazing farm of Mohtim sonAon^ed by 
herds of lamas, we ascmided more to‘the sehth the eastern 
declivity of the GordiUms, and arrived 'as i^t was closmg 
in at an elevated plain ^ere the argentiftitios 'mduntain of 
Qualgayoc, the priuodpal site of the celebrated silver mines 
of Chota, afforded us a remarkable spectacle. The Cerro 
de Qoalgayoc, separated by a deep-cleft ravine or valley 
(Quebrada) from the Kmestonh^mountaiu of Cormolatsche, 
is an isolated* mass, of ^eeous rock traversed by a multitude 
of veins of sflvmr which often mSlet omntersect, and terminated 
to the north and west by a deep and almost perpendicular 
precipice. The highest workings are 1445 (lff40 English) 
feet above the floor of the gallery, ihe Socabon deEspinachi. 
The outline of the iHountain is broken by munerous tower- 
like and pyramidal points'; the summit bears indeed the 
name of “Las Puntas,” and dfers tiiemoat decided contrast 
to the "rounded *outline8’*‘'id^h the miners are accustomed 
to attribute to metalliferous districts gmierally. " Our moun- 
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tain/’ said a rich possessor of mines with whom we had 
arrived, "stands tb«S?e' like an enchanted castle (como si 
fuese nn caStillo 'encfmtado)/' The Gualgayoc reminds the 
beholder in some degree of a cone of dolomite, but still more 
of the serrated west of the Monserrat MountmnS in Cata- 
lonia, which I have rdso visited, and wMch were subsequently 
described in so ‘pleaaiil|g a manner by my brother. The 
silver monntflin Chfl^yoc, besides being perforated to its 
smaimit by many htindred galleries driven in every direction, 
prc^nts also naiozal openings in the mass of the siliceous 
rock, throngh which the intensely dark blue sky of these 
eievat^ li^ona is vMble to a spectator standing at the foot 
of the momittlfai. These opeinngs are popularly called 
"windows," "‘las ventanillas de Gmalgayoc." Similar 
"windoWSi” ’w<h# pointed out to us in the trachytic walls of 
the volcano of Pichincha, and called by a similar name, — 
“ventaniBas de Kchincha.” The strangeness of the view 
presented to us was still farther increased by the numerous 
.small sheds and dwelling-houses, which nestled on the side 
of the fortress-like mountain trherever afl^ surface permitted 
their erection. The nuners’ carry down4he ore in baskets 
by very steep and "dangerous paths to the places where the 
process of amalgamation is performedt ‘ 

The value of the silver famished by the mines in the first 
tbirly years (from 1771' to 1802) amounted probably to 
considetsbly above thirty4wo'million3 of piastres. Notwith- 
staildmg the hardness ef , the qnartzose rock, the Peruvians, 
bJsfbre the arrival the Spamdrds (as ancient galleries and 
excavations testify), extracted rich argentiferous galena on 
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the Cerro de la Lin and on the Chi;piquiyacu, and gold in 
Curumayo (where native sulphur is akp found in the quartz 
rock as well as in the Brazilian itacolumite). We inhabited 
near the mines the small mountain town pf Micuipampa^ 
which is 11140 (11873 English) feet above the level of the 
sea, and where,, though only 6®^43' fron^th^ equator, water 
freezes in the house uightlyotteoc^hmit U large portion of 
the }ear. In this desert devoid vegetatiomHve thipe pr 
four thousand persons, who are o)bliged to have all their 
means of bubsistenee brought from the warm valleys„as they 
themselves only rear come kinds of kale and excellent salad. 
In this wilderness, -^arfin every town in the high mountains of 
Peru, ennui leads the licher class of persons, who are not on 
that account more cultivated or more civilised, to pass their 
tune in deep gambling : thus wealth quickly won is still 
more quickly dissipated. There is much that reminds one 
of the soldier of Fizarro’s troop, who, after the pillage of the 
temple at Cuzco, complained that he had lost in one night 
at play “a great piece of^the sun” (a gold plate). I 
observed the thermometer at Micuipampa at 8 in the morning 
1^, and at noon 7® i^eaumur (84® 2 and 47®.8 Fahrenheit). 
V\"e found among the thin blades of Ichhu-grass (perhaps 
our Stipa erioStachya), a beautiful Calceolaria (C. sibthor- 
pioffles), wliich we should not bave^ expected at such an 
elevation.. 

i 

Not far.fiQip the tpWQ (jl Idicuipempa/in a high plain 
called Llanos or Fampa de Naw, there have been found 
throughout an area of above an EngUeh^geog^hical square 
mile, immediatelj under the turf, and as it were intertwined 
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with the roots of the alpine grasses^ enormous masses of rich 
red silver ore and threads of pure silver (in remolinos/clavos^ 
and vetas manteadas) . Another elevated plain west of the 
PurgatoriQj near the Quebiada ^de Chiquera^ is called 
'^Choropampa^' or the "Fidd of Shells” {churu, in the 
Quichua* language^;^ signifies shells^ and particularly small 
eatable kinds^ ho 0 ti 0 n, 0$e0Hl^)* The name refers to fossils 
whiqjh bebng to the jetc^aoaous group^ and which are found 
there in such abundance they early attracted the atten- 
tion o£*the natives.* 'Hiis is the >place where there was 
obtained near the suii^ a mass of pure gold spun round 
with threads? of silver in the richestf manner. Such an 
oceurrence shower how independent naany ofther ores tlirowu 
up from the interior of the eqrth rntg^t fissures or veins^ 
are of the nature of the adjacent rock and of the relative 
age of .the formations broken through. 'Jhe rock .of the 
Cerro de Gualgayoc and of Fuentestiaqa has a great deal 
of water, but in the Purgatorio absolute dryness prevails. 
I found to my astonishment that notwithstanding the height 
of the strata above the level :of the sea, the temperature 
of the last named n^ne^iyas 16®.8 Bea^ur (67®. 4 Fahr.) ; 
while in the neighbouring Mina de ^nadalupc the water in 
the mine shojyed about 9® ^Reaumur (52i®.2 Tahr.) * As in 
the open air the theiniometer only rises to about'^4® 
Reaumur (41® Fahr.), thq miners, whose toil is severe, and 
who are almost "without, clqjtbiQg^ ca^Atbe subt^anean heat 
in the^ Purgatorio stifiing. • 

.The narrojiiy^path^SCim Micuipaaqp6 to the ancient city of 
the Incas, Caxamarca, is dilBjCult even for mules. The name 
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of the town was originally Cassam^ca or ICazamarca^ i. e. 
the Frftst town ; {marca, as sigpifying a place or locality, 
belongs to the northern Chinchaysuyo or Chinchaysoyu dia- 
lect, w'nile the word in the . genehbl Quiq)]||^ language 
signifies the stories^ of houses, and also defies or forts). 
Our way lay for five or six hours a of 

Paramos, where we were to the 

fury of the wind and to the sharp^^edged hiul so peculiar to 
the ridges of the Andes. The height of the route above the 
level of the sea is ^neraUy Jbetween nine and ten thousand 
feet (about 9600 and 10660 Eng.) It afforded me, however, 
the opportunity of making a magnetic observation of general 
interest; i. the determination of. the point whc^e the 
North Inclination of the Needle passes into;6outh Inclina- 
tion, or where the traveller's route crosses the Magnetic 
Equator, , 

On reaching at length the last of these mountain wilder- 
nesses, the Paramo de Yanaguanga> the traveller looks down 
with increased pleasure on the fertile valley of Caxaraarca. 
It affords a charming prospect : a small river winds through 
the elevated plain, which is of m oval form and about six or 
seven German geograplucal square miles in extent (96 or 
112 English geographical square miles). The plain re- 
sembles that of [Bogota: both are probably the bottoms of 
ancient lakes ; but at Caxamarca there is wanting the myth 
of the wonder-wolking Botschida^ or Idacanzas, the high 
priest of Iraca, who ppcnfed for 4he waters a passage 
through the rock of Tequendama. Caammaroa is situated 
600 (640 Eng.) feet higher tham Santa F6 de Bogota, 
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therefore almost as liigh as the city of Quito ; but being 
sheltered by «urrouudiug^ mountains it enjoys a far milder 
and more.agreeaWe climate. The soil is extremely fertile, 
and the pl|in full of cr^tiv^ed fields and gardens tra- 
versed by avenues of Willows, large flowered red, wliite, 
and yellow varieties .of Datura^ Mimosas, and the beautiful 
Quiuuar-trees (our Polyleps^^fillosa, a Rosacea allied to 
AAchemilla and Sl|ngujsorba). Wheat yields on an average 
in the Pampa def Caxamarca fifteen to tweiityfold, but tlie 
hopes jSi a plentiful harvest are sometilnes disappointed by 
night frosts, occasioned by the great radiation of heat towards 
tlie unclouded, sky through the diy and rarefied mountain 
air : the frosts are not felt in the roofed houses. 

In the northern part of the plain, small porphyritic domes 
break through the widely extended sandstone strata, and 
probably once ^fo^med islands in the ancient lake before its 
waters had flowed off. On the summit of one of these 
domes, the Cerro de Santa Polonia, we enjoyed a pleasing 
prospect. The ancient residence of Atuhuallpa is surrounded 
on this side by fruit gardens an^ by irrigated fields of 
lucerne (Medicago sativ% campos de alfalfa^^). Ck)lumns of 
smoke are seen at a distance rising from the warm baths 
of Pultaiuarca, which are still called Banos del Inca. I 
found thfi temperature of these sulphur-springs 55®.2 
Reaumur (156^.2 Fahrenheit). Atahuallpa spent ^ part of 
the year at these baths, where some .slight remains of his 
pabce still survive the ^pvastating rage of the Conquistadores. 
The .large and deep4)asm or reservqir in which, according to 
tradkian» one of the. goldeu ehairs in which the Inca was 
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carried had been sunk and has ever since been sought in vain^ 
appeared to me^ from the regularil^ of its circu^r shape, to 
have been artificially excavated in the saiMstOne rock above 
one of the fissures through which the springs &sue. 

Of the fort and palace of Ai^huaUpa ate abo only 
very slight remans 1Si the' toWb, whiott' is now adorned 
with some fine churches. The^dbshrectiOQ of the ancient 
buildings has been accelerated "by ttr^ devouring thirst of 
gold which led men, before tlie dosdof the dxteenth century, 
ill digging for supposed hidden treasures, to overtuno walls, 
and carelessly to undermine 6t wefitkch the foundations of 
all the houses. The palace of the Inca was dtuate^ on a 
hill of porphyry which had originall/ beeii hollowed at the 
surface, so that it surrounds the principal dwelUng almost 
like a wall or rampart. A state prii^ and a^'municipal 
building (la Casa del Cabildo)^ have been erected on a part 
of the ruins. The most considerable ruins still visible, but 
which are only from 13 to 16 foct high; are opposite the 
convent of San Francisco ; they consist/as may be observed 
in the house of the Cacique, of fine cut^blocks of stone two 
or three feet long, and placed upon each other withput* 
cement, as in the Inca-Pilca oi strong fortress of Canar in 
the high land of Quito. 

There is a shaft sunk in the porphyritic rock which once 
led into subterranean chambers, and'^a gallery said to extend 
to the other porphyritic doine before iqpoken of, that of Santa 
Polonia. Such arrangements she# an apprehension of the 
uncertainties of war, and the desire to^eceurethe means of 
escape. The burying of tre&euree Witts ah old arid very gena^ 

TOL n. 
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rally prevailing Peruvian custom. There may still be found 
subterranean chambers b^OV many of the private dwellings 
of Caxamarco. 

'“We were Aown ste^ cttt in ‘the rock, and also what 
is called the Tnca'I* foot-l^h (el laAtorio de los pies). 
The washing of "tho %ionttrch'8 feet“Vas accompanied by 
some inconveniehi *nsJ^ ‘ of court etiqtiettc. (^3) Minor 
buildings, dOsigUdd** according to tradition for the servants, 
are constructed 'Jlaitly' Eke ‘iihe others • of cut stones, and 
provided With* sloped rooS, and partiPjr with well formed 
bricks alternating with siScebus cement (muros y obra dc 
tapia)l. 'In the latter class of constructions there are 
vaulted recess^ the antiquity of which I long doubted, 
but, as I noik'bclieve, without sufficiefttt grounds. 

In the'grindpal'builffing the room is still shown in which 
the unhappy Atahudlpa was kept a prisoner for nine months 
('♦) ffom November 1552, and there is pointed out to the 
traveUer the waB on which the captive signified to what 
height he would fill the room with gold if set free. This 
height is given variously, by Xerez in his " Conquista 
dcI.Peru” which Barlfia has preserved for us, by Hernando 
*^arro in his letters, and by other writers of the period, 
“ihe prince said that "^Id in bars, "plates, and vessels, 
should be ie&ped up hS'' high as he could reach with his 
hand.” ' Xerez assigns to the room a length of 28, 'and a 
bre&dih of 18 English Gtercilaso- de 'Ih »Vega, who 

quitted Peru in his 20tlf year, in 1560, estimated the value 
of the treasure coSected froih' 4he tmples of the sun at 
Cuzco, Hui^as, 'PEuafilMBhuf^/ and 'Pacbacamac, up to the 
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fateful 29th of August 1553, on which day the Inca was 
put to death, at 3,838,000 jQjica^os de Oro 
In the chapel of the state prison, to which I have before 
alluded as built upoij^the ruins of th^ Incurs palace, the stone 
still marked by the indelible stains of blood is shown to the 
credulous. It is a ^ery thin sl^b, 13 fpet long, placed in 
front of the altar, and has probably been taken from 
tlie porpliyry or trachyte of the vicinity. One is not 
permitted to make any more precise exanynation by striking 
off a part of the stone, but the three or four supposed^ blood 
spots appear to be natural collections of hornblende or 
pyroxidc in the rock. The Licentiate Fernando Monte- 
sinos, wlio visited Peru scarcely a hundred years offer the 
taking of Caxamarca, even at that early period gave currency 
to the fable that AtahuaUpa was beheaded ^iu prison, and 
that stains of blood were still visible on the stone on wdiich 

ji 

the execution had taken place. There is no reason to doubt 
the fact, confirmed by many eye-witn^ses, that the Inca, 
in order to avoid being burnt alive^^ consented to be 
baptised under the name of Juan d^ AtahuaUpa by his 
fanatic persecutor, the Dominican monk Vicente de Valverde. 
He was put to death, by strangulation (el garrote) publicly, 
and in the open air. Another tradition relates that a chapel 
was raised over the spot where. AtahuaUpa was strangled, 
and that his body re^ts beneath the stone ; \rx such case, 
however, the supposed spots ^ of blood would remaiU uujic- 
counted foj;. In reality, however, tbe corpse was never 
placed beneath the stone in question. ^.Mter a m^s Jog the 
dead, and solemn funereal rites, at wM^t the brothers Kzano 
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were present in mourning habits (!); it was conveyed first to 
the churchyard of the coj[ivei^t|Of San. Francisco, afid after- 
wards to'QuitOi^tahuallpa^s birthplace. This last transfer 
was in comph'ftnce. with the e]cpfe8se^ wish of the dying 
Inca. His personal enemy, the astu^ Ru^navi stone- 
eye,” a name givei;! from the diisfigurement of one eye by a 
wart; ^^rumi,” signifying "stone,” and "naui,” "eye,” in 
the Quichua language), from political motives caused the 
body to be buried^at Quito with solemn obsequies. 

We ‘found descendants of the monarch, the family of the 
Indian Cacique Astorpilco, dwelling in Caxamarca, among 
the melancholy ruiqs: of ancient departed splendour, and 
living in great poverty and privation; but patient and 
uncomp^idng. Their, descent from Atahuallpa through the 
female line has jqever been doubted in Caxamarca, but traces of 
beard may perhaps in^cate some admixture of Spanish blood. 
Of the.sons of the Great (but for a child of the sun some- 
what free thinking), Huayna Capac, neither of the two 
wlio swayed the 8ce||tre before the arrival of the Spaniards, 
Iluascar and Atahuallpa, left behind them acknowledged 
sons. Huascar became t|ie prispner of Atahuallpa in the 
])lains of Quipaypan, and was soon ^afterwards secretly mur- 
dered by his order. Neither were there any surviving male 
descendants of tlie two remaining brothers of . Atahuallpa, the 
iusignificanbyouth Toparca, whp Fizarro caused to be crowned 
aaAnca in the autqmn of 1553, and the enterprising Manco 
Qap^,v similarly crowned, but who afterwards rebelled again. 
Atahiidlpa^j^eft indeed a son,, whose chr^tian name was Don 
FrancisQp, (but w)hp . died, very young), and a daughter, 
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Dofia Angelina, by whom Francisco Kzarro (with whom 
she led a wild and warlikeJKfe), had a son whom he loved 
fondly^ grandcliild of the slaughtered monarch. Besides 
the family of the Cfecique Astorpilco, with whom I was 
acquainted at Qaxamarca, the Carguraicos and Titu Busca- 
mayta were pointed out at the period of my vii^it as 
belonging to the Indh dynasty ; but the Buscamayta family 
has since become extinct. 

The son of the Cacique Astorpijco, a pleasing and friendly 
youth of seventeen, who accompanied me over the ruins of 
the palace of his ancestor, wliile living in extreme poverty, 
had filled his imagination with’ images of buried splendour 
and golden treasures hidden beneath the masses of rubbish 
upon which we trod. He related to me that one of hi< 
more immediate forefathers had bound his wife's eyes, anti 
then conducted her through man; labyrintiis cut in the rock 
into the subterranean garden of the Incas.^-^ There she sa^ 
skilfully and elaborately imitated, and formed of the purest 
gold, artificial trees, with leaves and fruit, and' birds sitting 
on the branches ; and there too was the much sought for 
golden travelling chair (una de las andas) of Atahuallpa. 
The man commanded his wife not to touch any of* these 
enchanted riches, because the long foretold period of the 
restoration of the empire had not yet' arrived, asid that 
whoever should attempt before that tibie to appropriate 
aught of them would die that very ni^tl «These^ golden 
dreams and fancies of the youth were founded "on recol* 
lections and traditions of former days."^' These arlWal 
^'golden gardens" (Jardines o Huertas de oro) wese often 
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described by actual eye-witnesses, Cieza de Leon Sarpiiento, 
Garcilaso, and other early historians of the Conquest. They 
were found beneath the temple of the sun at Cuzco, in Caxa- 
marca, and in the pleasant valley of Yucay, a favourite resi- 
dence of the monarches family. Where the golden Huertas 
were not below ground, living plants grew by the side of ilie 
artificial ones : among the latter, tall plcfhts and ears of maize 
(mazorcas) are mentioned as particularly well executed. 

The , morbid confidence with uhic^'' the young 'Astor- 
pilco assured me that below our feet, a littl? ^ the right 
of the spot on which I stood at the moment, there was 
an artificial large-flowered Batura tree (Guantb), 'formed 
of gold wire and gold plates, which spread its branches 
over the Incurs chair, impressed me deeply but painfully, 
for it seemed as if these illusive and baseless visions were 
cherished ta consolations in present sufferings. I asked the 
lid — " Since you and your parents believe so firmly in the 
existence of this garden, are not you sometimes tempted in 
your necessities to dig "in search of treasures so close at 
hand The bo/s answer was so simple, and expressed so 
fully the quiet resignation characteristic of the aboriginal 
inhabitaUls of the country, that I noted it in Spanish in 
my journal. ^'Such a desire (tal antojo) does not come to 
us; father says it would be sinful (que fucse pecado).* If 
we had the goltden firdnehes with all their golden fruits our 
white neighbours Vould 'hate and injure us. Wc have a 
small field and good wheat (buen trigo).^^ Few of my 
rcaSlrs, I think, will blame ‘me for recalling here the words 
of the ^oung Astdrpilco and hii golden visions. 
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The belief, so widely current among the natives, that to 
take possession of buried treasures which belonged to the 
Incas would be wrong, and would incur punishment and bring 
misfortune on the entire race, is Connected with another belief 
which prevailed, especially in the 1 6th and 17th centuries, 

/. e. the future restoration of a kingdom of the Incas. 
Every suppressed nationality looks forward to a day of 
change, and to a renewal of the old government. The flight 
of Manco Inca, the brother of Atahuallpa, into the forests 
of Vilcapampa on the declivity of the eastern Cordillera, 
and the sojourn of Sayri Tupac and Inca Tupac Amaru 
in those wildernesses, have left permanent recoUc^tions. 
It was believed that the dethroned dynasty had settled 
between the rivers Apurimac and Beni, or still farther 
to the cast in Guiana. The myth of el Dorado and the 
golden city of Manoa, travelling from ,^e west to the 
east, increased these dreams, and Raleigh’s imagination 
was so inflamed by them, that he fqundedt an expedition 
on the hope of "conquering ^ the imperial and golden 
city,’ . placing in it a garrison of three or four thou^d 
English, and levying from the ^Emperor of Guiana,’ a 
descendant of Huayna Capac,«and who hglds his court with 
the same magnificence, an apnual tribute of £800,000 
sterling, as the price of his promised restoration to the 
throne in Cuzco and Cexamarca.” Wherever the Peruvian 
Quicliua language has extended, pome traces* of such expec- 
tations of the return of the Inca’s sovereignty continue {i^) to 
exist in the minds of many among those of the natives wV|ffe 
possessed of some knowledge of the liistory of their country. 
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We remained for fivo days in the town of the Inca Ata- 
huallpa, which at that time scarcely reckoned seven or eight 
thousand inhabitants. Our departure was delayed by the 
number of mules which were required for the conveyance of 
our collections^ and by the necessity of making a careful 
choice of the guides who w'ere to conduct us across the 
chain of the Andes to the entrance of the long but narrow 
Peruvian sandy desert (Desierto de Sechura). The passage 
over the Cordijlera is from north-east to south-west. Imme- 
diately after quitting the plain of Caxamacca^ on ascending 
a height of scarcely 9600 (10230 English) feet, the 
traveller is struck with the sight of two grotesquely shaped 
porphyritie summits, Aroma and Cunturcaga (a favourite 
haunt of the powerful vulture which we commonly call 
Condor; kdcca in the Quichua language signifies 'Uhe 
rock/^} These summits consisted of five, six, or seven- 
sided columns, 87 to 42 English feet high, and some of 
them jointed. vThe Cerro Aroma is particularly picturesque. 
By the distribution of its often converging series of columns 
placed one above another, it resembles a two-storied build- 
ing, which, moreover, is surmounted by a dome or cupola 
of non-columnar rock. Such outbursts of porphyry and 
trachyte are, as I hsve befoie remarked, characteristic of the 
high crests of the Cordilleras, to which they impart a phy- 
siognomy quite distinct from that presented by the Swiss 
Alps, the Pyrefaees, and tl^e Siberian Altai. 

Prom jCunturcaga and Aroma we descended by a zig-zag 
coarse a steep rocky declivity of 6400 English feet into 
the deep cleft valley of the Magdalena, the bottom of which 



297 


is still 4260 English feet above the level of the sea. A 
few wretched huts, surrounded by the same wool or cotton- 
trees (Bo|^bax discolor) wliich we had first seen on the 
banks of the Amazons, were called an Indian village. 
The scanty vegetation of the valley bears some resemblance 
to that of the province of Jaen de Bracamoiros, but we 
missed the red groves of Bougainvillcea. This valley is one 
of the deepest with which I am acquainted in the chain of 
the Andes : it is a true transveirse valley directed from east 
to west, deeply cleft, and hemmed in on the two* sides by 
the Altos de Aroma and Quangamarca. In this valley 
recommences the same quartz formation which we had 
observed in the Paramo de Yanaguanga, between Micui- 
pampa and Caxamarca, at an elevation of 11720 English 
feet, and which, on the western declivity of the Cordillera, 
attains a thickness of several thousand feet> and was long 
an enigma to me. Since von Buch has shown us that the 
cretaceous group is also widely extended in the highest chains 
of the Andes, on either side of the Isthmus of Panama, 
the quartz formation which we are now Considering, which 
has perhaps been altered in its texture by the action of 
volcanic forces, may be considered to belong to the Quader- 
sandstein, intermediate between the upper part of the chalk 
series, and the Gault and Greensand. On quitting the mild 
temperature of the Magdalena valley we had to ascend again for 
three hours the mountain wall of ^120 English feet, opposite 
to the porphyritic group of the Alto de The change 

of climate in so doing was the more sensible, as we were 
often enveloped in the course of the ascent in a cold fog. 
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The longing desire which we felt to enjoy once more the 
open view of the sea after eighteen months^ constant sojourn 
in the ever restricted range of the interior of the i|puntains, 
had been heightened by repeated disappointments. In looking 
from the summit of the volcano of Pichincha, over the dense 
forests of the Provincia de las Esmeraldas, no horizon 
can be clearly distinguished^ by reason of the too great dis- 
tance of the coast and height of the station : it is like looking 
down from an air-balloon into vacancy. One divines, but one 
does not* distinguish. Subsequently, when between Loxa 
and Guancabamba we reached -the Paramo de Guamini, 
where there are several ruined buildings of the times of the 
Incas, and from whence the mule-drivers had confidently 
«assured us that we should see beyond tlie plain, beyond 
the low districts of Piura and Lambajeque, the sea itself 
which we so much desired to behold, a thick mist 
covered both the plain and the distant sea shore. We 
saw only variously shaped masses of rock alternately rise 
like islands above th^ waving sea of mist, and again dis- 
appear, as had been the case in our view from the Peak of 
Teueriffe. We were exposed to almost the same disappoint- 
ment in our subsequent transit over the pass of Guanga- 
marca, at the time of which I am now speaking. As we 
toiled up the mighty mountain side, with our expectations 
continually on the stretch, -our guides, who were not per- 
fectly acquaiute*d with tlio road, repeatedly promised us 
that at the end of the hour's march which was nearly 
concluded, ou^ hopes would be realised. The stratum of 

mist which enveloped us* appegoed occasionally to be about 
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to disperse, but at such moments our field of view was 
again restricted by intervening heights. 

The desire which we feel to behold certain objects does 
not depend solely on their grandeur, their beauty, or their 
importance ; it is interwoven in each individual with many 
accidental^pressions of his youth, with earljf predilection 
for particular occupations, \vitli an attachmeut to the remote 
and distant, and with the love of an active and varied life. 
The previous improbability of the fulfilment of a wish 
gives besides to its realisation a peculiar kind of* charm. 
The traveller enjoys by anticipation the first sight of the 
constellation of the cross, and of the Magellanic* clouds 
circling round the Southern Pole, — of the snow of the 
Chimborazo, and tlie column of smoke ascending from the 
volcano of Quito, — of the first grove of tree-ferns, and of 
the Pacific Ocean. The days on 'which such wishes are 
realised form epochs in life, and produce ineffaceable im- 
pressions; exciting feelings of which the vividness seeks 
not justification by processes of reasoning. With the long- 
ing which I felt for the first view of the Pacific from the 
crests of the Andes, there mingled the interest with which 
I had listened ivs a boy to the narrative of the adventurous 
expedition of Vasco Nunez de Balboa, (^®) the fortunate 
man who (followed by Francisco Pizarro) first among Euro- 
peans beheld from the heights of Quarequa,^ on the Isthmus 
of Panama, the eastern part d the Pacific Ocean,— the 

South Sea." The reedy shores of the C$igpian, at the 
place where I first saw them, iV e. from the Delta formed by 
the mouths of the Volga, cahnot certainly be called pictu- 
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resque ; yet I viewed them with a gratification lieightencd 
almost into delight by the particular interest and pleasure 
with which, in early cliildhood, I had lookecf at the shape of 
this Asiatic inland se^ on maps. That which is thus excited 
in us by childish impressions, or by accide^j^ circum- 
stances in liftf, takes at a later period a graver diiikion, and 
often becomes a motive for scientific labours and distant 
enterprises. 

When after many undulations of the ground, on the 
summit of the steep mountain ridge, we finally reached the 
highest point, the Alto de Guangamarca, the heavens which 
had long been veiled became suddenly clear : a sharp west 
wind dispersed the mist, and the deep blue of the sky in the 
thin mountain air appeared between narrow lines of the 
highest cirrous clouds. The whole of the western declivity 
of the Cordillera by Chorillos and Cascas, covered with large 
blocks of quartz 13 to 15 English feet long, and the plains 
of Chala and Molinos as far as the sea shore near Truxillo, 
lay beneath our eyes in astonishing apparent proximity. 
We now saw for the first time the Pacific Ocean itself; and 
we saw it clearly ; forming along the line of the shore a 
large mass from which the light shone reflected, and rising 
in its immensity to the well-defined, no longer merely 
conjectured horizon. The joy it inspired, and which was 
vividly shared by my companions Bonpland and Carlos 
Montufar, made us forget to Ofen the barometer until we 
had quitted the Alto de Guangamarca. From our measure- 
ment taken soon after, but somewhat lower down, at 
all isolated cattle-farm called the Hato de Guangamarca, 
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the point from which we first saw the sea would be only 
somewhere between 9380 and 9600 English feet above the 
level of the sea. 

The view of the Pacific was peculiarly impressive to one 
who like n^yself owed a part of the formation of his mind 
and charaeter^ and many of the directions which his wishes 
had assumed, to intercourse with one of the companions of 
Cook. My schemes of travel were early made known, in 
their leading outlines at least, to George Eorster, when I 
enjoyed the advantage of making my first visit to* jBngland 
under his guidance, more than half a century ago. Forster's 
charming descriptions of Otaheite had awakened throughout 
N(jrthern Europe a general interest (mixed, I might almost 
say, with romantic longings) for the Islands of the Pacific 
which had at that time been seen by very few^ Europeans. 

I too cherished at the time of which I am speaking the 
hope of soon landing on them ; for the object of my visit to 
Lima was twofold, — ^to observe the transit of Mercuiy over 
the solar disk, and to fulfil an engagement made with 
Captain Baudin before I left Paris, to join him in a 
voyage of circumnavigation ivhich ^ 2 ^ to take place as 
soon as the Government of the French Republic could 
furnish the requisite funds. 

Whilst we w^ere in the Antilles, North American news- 
papers announced that the two Corvettes, Le Geographe and 
Le Naturaliste, would sail roupd Cape H(5rn and touch at 
Callao do Lima. On receiving this intelligence at Havana, 
where I then was, after having completed my Orinoco journey, 
I relinquished my original plan of going through Mexico to 
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the Philippines, and hastened to engage a vessel to convey 
me from the Island of Cuba to Cartagena" de Indias. * Ban- 
dings Expedition, however, took quite a different route from 
that which was announced and expected ; instead of sailing 
round Cape Horn, as had been designed when it had been 
intended that Bonpland and myself should form -part of it, 
it sailed round the Cape of Good Hope. One of the two 
objects of my Peruvian journey and of our last passage over 
the Chain of the Andes failed; but on the other hand I 
had, at. Ihe c*ritical moment, the rare good fortune of a 
perfectly clear day, during a very unfavourable season of the 
year, on the misty coast of Low Peru. I observed the 
passage of ^lercury over the Sun at Callao, an observation 
which has become of some importance towards the exact 
determination of the longitude of Lima(20)^ and of all the 
south-western part of the ^ew Continent. Thus in the 
intricate relations and graver circumstances of life, there 
may often be found, associated with disappointment, a germ 
of compensation. 
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ANNOTATIONS AND ADDITIONS. 
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(') p. 267 . — “On the ridge of the Chain of the Andes 
or Antis" 

The Inca Garcilaso, who was well acquainted with the 
language of his country and was fond of dwelling on ety- 
mologies, always calls the Chain of the Andes las Montanas 
de los Antis. He says positively, that the great ]\tountain 
chain east of Cuzco derived its name from the tribe of the 
Antis, and the Province of Anti which is to the east of the 
Capital of the Incas. The Quaternary division of the 
Peruvian Empire according to the four quarters of the 
Heavens, reckoned from Cuzco, borrowed its terminology 
not from the very circumstantial words taken wdiich sig- 
nify East, West, North, and South in the Quichua lan- 
guage (iniip lliiscinanpata, intip yaucunanpata, iiitip chau- 
Tuta cliayanaiipata, iutip chaupunchau chayaijanpata) ; but 
from the names of tlie Provinces and of the tribes or races, 
(Provincias llamadas Anti, Cunti, Chincha y Colla), which 
are east, west, north, and south of the Centre of the Empire 
(the city of ^uzco) . The four parts of thb Inca-thcocracy 
are called accordingly Antisuyu, Cuntisuyu, Chinchasuyu, 
and Collasuyu. The word suyu signifies " strip,” and also 
"part.” Notwithstanding thie great distance, Quito be- 
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longed to Chiuchasuyu ; and in proportion as by their re- 
ligious wars tlie Incas extended still more widely the preva- 
lence of their faith, their language, and their absolute form 
of government, these Suyus also acquired larger and un- 
equally increased dimensions. Thus the names of 2)rovinces 
came to be used to express the different quarters of the 
heavens; Nombrar aquellos Partidos era lo mismo,” says 
Garcilaso, '^quie dccir al Oriente, 6 al Poniente/^ The 
Snow Chain of the Antis was thus looked u{>on as an East 
chain. La Pro\ancia Anti da nombre a las Montanas de los 
Antis. Lbmaron la parte a del Oriente Antisuyu, por la 
qual tambien llaman Anti a toda aquella gran Cordillera de 
Sierra Nevada que pasa al Oriente del Peru, por dar a en- 
tender, que esta al Oriente.^^ (Commentarios Reales, P. I. 
p. 47 and 122.) Later winters have tried to deduce the 
name of the Chain of the Andes from ^^anta,” which 
signifies " cop])er’^ in the Quichua language. This metal 
was indeed of the greatest importance to a nation whose 
tools and cutting instruments were made not of iron but of 
copper mixed with tin ; but the name of the Copper 
Mountains^^ can hardly have been extended to so great a 
chain; and besides, as Professor Buschmann very justly 
remarks, the word anta retains its terminal a when making 
part of a compound word : a/f^a, cobre, y antamarca Pro- 
vincia de Cobre. Moreover, the form and composition of 
words in the anfeient Peruvjan language are so simple that 
there can be ho question of the passage of an a into an i : 
and thus “ anta^' (copper) and Anti or Ante^^ (meaning as 
dictionaries oS the country explain la tierra de los Andes, 
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el Indio hombre de los Andes, la Sierra de lo? Andes,^^ t. e. 
the country of the Andos, an inhabitant of the AnddSs, or 
the chain of mountains themselves), are and must continue 
two wholly different and distinct words. There are no means 
of inter])reting the pro(>er name (Anti) by connecting it 
^vith any signification or idea ; if sucli connection exist it is 
buried in tlie obscurity of the past. Other Composites of 
Anti besides the above-mentioned Antisuyuare '^Anteruna^' 
(tjie native inhabitant of the Andes), and Anteunccuy or 
Antionccoy, (sickness of the Andes, mal de los Andes 
pestifero) . 

(^) p. 208 . — The Countess of Chinchon!* 

She was the wife of theAHceroy Don Geronimo Fernandez 
do Cabrera, Bobadilla y Mendoza, Conde de Chinchon, who 
administered the goveniraent of Peru from 1629 to 1639. 
The cure of the Vice-Queen falls in the year 1638. A 
tradition which has obtained currency in Sj)ain, but which I 
have heard mucli combated at Loxa, names a Corregidor del 
Cabildo de Loxa, Juan Lopez de Canizares, as the person 
by whom the Quina-bark w^as first brought to Lima and 
generally recommended as a remedy. 1 have heard it 
asserted in Loxa that the beneficial virtues of the tree were 
known long before in the mountains, though not generally. 
Immediately after my return to Europe I expressed the 
doubts I felt as to the discovely Imving been made by the 
natives of the country round Loxa, since even at the present 
day the Indians of the neighbouring valleys, where inter- 
mitteut fevers are very prevalent, shun ," the use of 

VOL. II. X 
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bark. (Compare^ my memoir entitled ^^iiber die China- 
wiil(ter"^ in the Magazin der Gesellschaft naturforschender 
Freunde” zu Berlin, Jahrg. I. 1807, S. 59.) The story of 
the natives having learnt the virtues of the Cinchona from the 
lions who cure themselves of intermittent fevers by gnawing 
the bark of the China (or Quina) trees/^ — (Hist, de TAcad. 
des Sciences, ann^e 1738, Paris, 1740, p. 233), — appears 
to be entirely of European origin, and nothing but a monk- 
ish fable. Nothing is known in the New Continent of tile 
^^Lion s fever,^^ for the large so-called American Lion (Fclis 
coT^olor), and the small mountain Lion (Puma) whose foot- 
marks I have seen on the snow, arc never tamed and made 
the subjects of observation ; nor are the different species 
of Felince in either continent accustomed to gnaw the bark 
of trees. The name of Countesses Powder (Pulvis Comi- 
tissm), occasioned by the remedy having been distributed by 
tlie Countess of Chinchon, was afterwards changed to that 
of CardinaPs or JesuiPs powder, because Cardinal de Lugo, 
Procurator-General of tlic order of the Jesuits, spread the 
knowledge of this valuable remedy during a journey through 
France, and recommended it to Cardinal Mazariii the more 
urgently, as the brethren of the order were beginning to pro- 
secute a lucrative trade in South American Quina-bark which 
they obtained through their missionaries. It is hardly ne- 
cessary to remark, that in the long controversy wliich ensued 
respecting the good or bad effects of the fever bark, the 
protectant physicians sometimes permitted themselves to be 
influenced by religious intolerance and dislike of the 
Jesuits. 
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(3) p. 271. — Aposenfos de Mulalos/* 

Respecting tlicse aposentos (dwellings, inns, in the 
Quichua language tampu, whence the Spanish form tambo), 
compare Cie^a, Chronica del Peru, cap. 41, (ed. de 1554, 
p. 108) and my Vues des Cordillercs, PI. xxiv. 

O p. 272. — “ The fortress of the Catiai^^ 

Is situated not far from Turche, at an elevation of 9081 
(10610 English) feet. I have given a drawing of it .in the 
Vues des CordillC;res, PI. xvii. (compare also Ciec^a, cap. 11, 
P. i. p. 120). Not fjy from the Fortaleza del Caqar, in 
the celebrated ravine of the Sun, Inti-Guaycu, (in the Qui- 
chiia or Qquechhua language, huaycco), is the rock on which 
the natives think they see a representation of the sun and of 
an enigmatical sort of bank or bench which is called Inga- 
Chungana (Incachuncana), the Inca's play. I have draA\u 
both. See Vues des Cordillcres, PI. xviii. and xix. 

(®) p. 272. — Artificial roads covered^with cemented 
gravelf 

Compare Velasco, llistoria dc Quito, 1844, T. i. p. 126- 
128, and Prescott, Hist, of the Conquest of Peru, Vol. u 
p. 157. 

(®) p. 273. — '' Wher<* the road interrupted byjlights 
of steps.^^ 

Corapaj^ Pedro Sancho in Ramnsio, Vol. iii. fob 404. 
and Extracts from Manuscript Letters of Hernando Pizarro, 
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employed by the great historical writer now living at Boston , 
Prescott, VoL i. p. 444. El camino de las sidrras es 
cosa de ver, porque en verdad en tierra tan fragosa en la 
cristiandad no se han visto tan hermosos caininos, toda la 
mayor parte de calzada.^^ 

p) p. 275. — Greekn and Romans shew these contrasts 

** If," says Strabo, (Lib. v. p. 235, Casaub) "the Greeks 
in building their cities sought for a happy result by aiming 
especially at beauty and solidity, the Romans on the other 
hand have regarded particularly, objects ^fhich the Greeks left 
untliopght of ; — stone pavements in the streets ; acpieducts 
bringing to the city abundant supplies of water ; and pro- 
visions for drainage so as to wash aw ay and carry to the 
Tiber all uncleauliuess. They also paved the roads through 
the country, so that waggons may transport with case the 
goods brought by trading ships." 

(®) p. 276. — " The messenf/er of the deity 
Nemterequeteba” 

The civilisation of ancient Mexico (the Aztec Land of 
Anahuac), and that of the Peruvian theocracy or empire of 
the Incas, the children of the Sun, have so engrossed atten- 
tion in Europe, that a third point of comparative light and 
of dawning civilisation, which existed among the nations 
inhabiting the mountains oof New Granada, was long almost 
entirely overlooked. I have touched on this subject in 
s<jme detail in the Vue des Cordill^res et Monumens des 
Peuples Iwdig^ne? de PAmerique (ed. in 8vo.) T. ii. p. 220- 



ANNOTATIONS AND ADDITIONS. 


309 


267. The form of the government of the Muysca^ of New 
Granada reminds us of tlie constitution of Japan and the 
relation of the Secular Euler (Kubo or Seoguii at Jeddo) to 
the sacred personage the Dairi at Miyako. When Gon^o 
Ximeiiez dc Quesada advanced to the high table of 
Bogota (Bacata, i. e. the extremity of the cultivated fields, 
pr(>bably from the proximity of the mountain wall/, he found 
there three powers or authorities respecting whose reciprocal 
relations and suberdination there remains some uncertainty. 
The spiritual chief, who was aj^pointed by election, Vas the 
high priest of Iraca or Sogamoso (Sugamuxi, the place of 
the disappearance of Nemterequeteba) : the secular rulers 
or princes were the Zake (Zaque of* Hunsa or Tunjt?),^ and 
the Zipa of Funza. In the feudal constitution the last- 
named prince appears to have been originally subordinate 
to the Zidcc. 

The Muyscas had a regular mode of computing time, 
with intercalation for amending the lunar year : they used 
small circular plates of gold, cast of equal diameter, as 
money (any traces of which among the highly civilised 
ancient Egyptians have been sought in vain), and they had 
temples of the Sun with stone columns, remains of which 
have very recently been discovered in the Valley of Leiva. 
(Joaquin Acosta, Compendio hist^rico dej Descubrimiento * 
de la Nueva Granada, 1848, p, 188, 196, 206, and 208 ; 
Bulletin de la Societe de Geograplye de Paris, T847, p. 1 14.) 
The tribe or race of the Muyscas ought properly speaking 
to be always denoted by the name of Chibchas ; as Muy^a 
in the Cliibcha language signifies merely "people.^' 
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The origin and elements of the civilisation introduced are 
attributed to two mystical forms, Bochica (Botschica) and 
Nemterequeteba which are often confounded together. The 
first of these is still more mythical than the second; for it 
was oily Botschica who was regarded as divine, and made 
almost equal to the Sun itself. His fair companion Chia or 
Huythaca occasioned by her magical arts the overflowing of 
the valley of Bogota, and for so doing was banished by Bots- 
chica from the earth, and made to revolve round* it for the 
first tune, as the moon. Botschica struck the rock of Te- 
quendama, and gavQ a passage for the waters to flow off 
near the field of the Giants *(Campo de Gi^antes) in which 
the bones of elephant-Kke mastodons lie buried at an eleva- 
tion of 8250 (8792 Engl.) feet above the level of the sea. 
Captain Cochrane (Journal of a Residence in Colombia, 1825, 
Vol. ii. p. 390) and Mr. John Ranking (Historical Researches 
on the Conquest of Peru, 1827, p. 397), state that animals 
of this species are still living in the Andes, and shed their 
teeth ! Nemterequeteba, also, called Chinzapogua (enviado 
de Dios) is a human person, a bearded man, who came 
from the East, from Pasca, and disappeared at Sogamoso. 
The foundation of the sanctuary of Iraca is sometimes 
ascribed to him and sometiihes to Botschica, and as the 
latter is said to have boi|iQ also the name of Nemqueteba, 
the confusion between the two, on ground so unhistoric, is 
easily accounted for. 

My old friend Colonel Acosta, in his instructive work 
entitled Compendio de la Hist, dela Nueva Granada, p. 185, 
endeavours to prove by means of the Chibcha language that 
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" potatoes (Solanum tuberosum) bear at Usm6 the native 
uon-P^ruvian name of# Yojni, and were found by Quesada 
already cultivated in the province of Velez as early as 1587, 
a period when their introduction frorn^ Chili, Peru, and 
Quito, would seem improbable, and therefore that tl^ plant 
may be regarded as a native of New Granada," 1 would 
remark, however, that the Peruvian invasion and complete 
po^^session of Quito took place before 1 525, the ye^ of the 
death* of the Inca Huayna Capac. The southern provinces 
of Quito even fell under the dominion of Tupac Inca 
Yupanqui at the conclusion of the 15th century (Prescott, 
Conquest of Peru, VoU i. p. 832.) In the unfortunately 
still very obscure history of the .first introductioif of the 
potato into Europe, the merit of its introduction is still 
very generally attributed to Sir John Hawkins, who is sup- 
posed to have received it from Santa Fe in 1563 or 1565. 
It appears more certain that Sir Walter Kaleigh planted 
the first potatoes on his Irish estate near YoughaJ, from 
whence they w^ere taken to Lancashire. Before the con- 
quista, the plantain (Musa), which since thei amval of the 
Spaniards has been cultivated in all the warpier parts of 
New Granada, was only found, as Colonel. Acosta believes, 
(p. 205) at Choco. On the name Cupdinanjarca,— applied 
by a false erudition to th§ young^epiiblic of New Granada 
in 1811> a name " full of golden dreams" (suenos dorados), 
more properly Cundirumarca (not Cunturjaiarcar, Garefi^o, 
lib. viii. cap. 2), — see also Joaqum^4.costa, p. 189. Luis 
Daza, who joined the .smajl invading army of the Conquis- 
tador Sebastian de Belaleazar which came from the south, 
had heard of a distant country abounding in gold, called 
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Cundirumarca^ inhabited by the tribe of the Chicas, and 
whose prince had solicited Atahuajlpa at Caxainarca for 
auxiliary troops. These Chicas have been confounded with 
the Chibchas or Muyscas of New Granada ; and thus the 
name gf the unknown more southern country has been 
unduly transferred to that territory. 

(®) ]|^. 278 . — The fall of the Rio de Chamxtya,^* 

Compare my llecucil d^Observ. Astron., vol. i. p.‘304; 
Nivellement barometrique. No. 286-242. I have given in 
the Vues des Cordillercs, PI. xxxi. a chawing of the swim- 
ming post,^'' as he binds round his head the handkerchief 
cpntainfiig the letters. 

p. 280. — Which, on account of an old observation 
of La Condamine, was . of some importance to the 
geography of South America T 

desired to connect chronometricaUy Tomependa, the 
point at which La Condamine began his voyage, and other 
places geoerapliically determined by him on the Amazons 
river, with tpe town of Quito, La Condamine had been in 
June 1743, (59 years before me) atTomependa, which place 
I fognd, by star obs^yations taken for three nights, to be 
in south lat. 5° 31' 28'^^and' w||3t longitude from Paris 
80® 56' 37" (from Greeipich 78® 34' 55"). Previous to 
my return to !^ance the longitude of Quito was in error to 
the full amount of minutes of arc, as Oltmanns has 
shown by my observations, and by a. laborious recalculation 
of all those previously made. (Humboldt, Recueil d'Obser- 
vations Astron., vol. ii. p. 309-359). Jupiteris satellites. 
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lunar distances, and occultitions, give a satisfactory accord- 
ance/ and all the elements of the calculation are placed 
before the public. The too easterly longiti^e of Quito was 
transferred by La Condamine to Cuenca and the Apiazons 
river. Je fis/^ says La Condamine, mon premier essai 
de navigation sur un racleau (balsa) en descendant la riviere 
de Chinchipe jusqu^a Tomeperida. II fallut me contenter 
d^en determiner la latitude et de concl|ire la longitude par 
les routes. J^y fis mon testament politique en redigeant 
Vextrait de mes observations le plus importantes." • (Journal 
du Voyage fait a TEquateur, 1751, p. 186.) 

(1^) p. 282. — At upwardn of twelve thousand feet 
above the sea we found foHsil marine shells^ 

See my Essai geogriostique sur le Gisement des Eoches, 
1828, p. 286; and for the first zoological determination 
of the fossils contained in the cretaceous group in the 
chain' of the Andes, ^ee Leop. de. Buch, Petrifications re- 
cueillies en Amerique, p%r Alex, de Humboldt et Charles 
Degenhardt, 1889 (in fol.), pp. 2-8, 5, 7, 9, llj^nd 18-22. 
Pentland found fgssil shells of .the Silurian lorination in 
Bolivia, on the Nevado de Amtakaua^ tt the height of 
164000 Erench .(17480 English) feet,. (Mary Somerville, 
Physic4 Geography, 1849, VoL ^p. 185). 

(^2) p. 287% — " Where the chain of the, Andes is inter- 
sected by the maynetici^uator/^ 

Compare my Eolation liist. du« Voyage aux E6gions 
equinoxiales, T. hi. p. 622 ; and Kosmos, Bd. 1*^8. 191 
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and 432 ; where, however, by errors of the press, the longi- 
tude is once 48° 40', and afterwards 80° 40', instead *'of, as 
it shoidd be, 80P 54' from Paris (or ^78° 32' from Green- 
wich), (English edit. p. 173, and note 159). 

p. ^90 . — Accompanied by inco7tvement ceremonies 
of Com't etiquette y 

In conformity with a highly ancient Court cqr^onial, 
Atahuallpa spat not on the ground, but into the hand of 
one of the principal ladies present ; all,'^ says Garcilaso, 
" on account of his majesty.^' El Inca nunca escupia en el 
ijuelo, sino en la mano de un^Senora mui principal, por 
Majestad, (Garcilasoj Comment. Eeales, P. ii. p. 46). 

(1^) p. 290 , — Captivity of Atahuallpa^ 

A short time before the captive Inca was put to death, 
he was taken into, the open air, in compliance with his re- 
quest, to see a large cohaet. The greenish black comet, 
nearly as thick as a mrni,” (Garcilaso says, P.. ii. p. 44, una 
cometa vei|||tiegra, poco menos^ gruesa que el cuerpo de un 
hombre), seen by Atahuallpa befe^ hia^^eath, therefore in 
Juijr or August 1533, and which he supposed to be the 
same malignant comet which had appeared at the death of 
his father> Huayna Capaogds certainly the one observed by 
Appian (Ping!f6, Com^tographie, T. i. p. 496 ; and Galleys 
" Notice all the P^jp oi^ Comets hitherto ccliputed/^ in 

Olber^s Leichtester Wethode die Bahn eines Cometen zu 
berechnCti;" 1847, S. 206), and which, on the 21st of July, 
standing high in the north, Aear the constellation of Perseus, 
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represented the sword wfiich Perseus holds in his right 
hand. (Madler, Astronomic, 1846,* S. 307 ; Schnurrer, 
Die Chronik der Seuchen in Verbindung mit gleichzeitigen 
Erscheinungen^ 1825^ Th. ii. S. 82.) Robertson considers 
the year of Huayna Capac^s death uncertain ; but, from the 
researches of Balboa and Velasco, that event appears to have 
occurred towards the close of 1525 : thus the statements of 
Hevelius (Cometographia, p. 814), and of Pingre (T. i. 
p. 485), deri^ confirmation from the testimony of Garcilaso 
(P. i. p. 321) and the tradition preserved aloong the 

amautas, que son los filosofos de aquella Republica." I 
may here introduce the remark, that Oviedo alone, and 
certainly erroneously, asserts, in the inedittf continuation of 
his Ilistoria de las Indias, that the proper name of the Inca 
was not AtahueJlpa, but AtabaHva (Prescott, Conquest of 
Peru, Vol. i. p. 498.) 

(^®) p, %^\r-T^\Ducados deOro!^ 

The sum mentioned in the text is that which* is stated by 
Garcilaso de la Vega in the Gommentarios^ales de los 
Incas, Parte ii. 1722, pp. 27 and 51. The statements of 
Padre Bias Valera and of Gom^a, Historia de las Indias, 
1553, p. 67, differ, hpwever, considerably. Compare my 
Essai politique sur la Nouvell% Espagne (ed. 2)> iii. 
p. 424). It is, moreover, no less difficult to determine ijie 
value of Ducado, Castell^o, or Pesd de Oro. (Essai 
pol. T. iii. pp. 87Pand 377; Je^^n Acosta, . Descubri- 
miento de la Nueva Granada, 1848, p. 14.) .The n^odefn 
excellent historical writer, Prescott, has been able: io avail 
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himself of a manuscript bearing the very promising title, 

Acta de KeparticioH idel Ecscate de Atahuallpa/’ * The 
estimate of the whole Peruvian booty which the brotlicrs 
Pizarro and Alniagro divided amongst themselves at the 
(I believe) too large value of three and a half millions of 
pounds sterling, includes doubtless the gold of the ransom 
and that taken from the different temples of the Sun and 
from the enchanted gardens, (Huertas,de Oro). (Prescott, 
Conquest of Peru, Vol. i. pp. 464^477.) 

p. 292 . — The r eat, hut, for a Son of the Sun, 
wniewhat free-thinking Huayna Capac,' 

The nightly a|j(^effice of the Sun excited in the Inca many 
philosophical doubts as to the government of the world by 
that luminary. Padre Bias Valera noted down the remarks 
of the Inca on the subject of the Sun : Many maintain 
that the Sun lives, and is the Maker and Doer of all things 
(el hacedor de todas las cosas) ; but whoever would com- 
plete any thing must remain by what he is doing. Now 
many tfaingsi||;ike' place when the Sun is absent; therefore 
he is not the original cause of >all things. It seems also 
doubtful whether he is living; forf^ough always circling 
round, he is neVfer weary (no se canga). If he was living, 
he would become weaiy, ^ we do ; and if he . was free, he 
would surely move sometimes into parts of the heaven's 
where we never 'see ^The Sun is like|hn animal 
fastened by a cord so as always to fnove in the same 
round, (como una lies atada que riempre hace un mismo 
cerco)"; or as an arrow which grily goes where it is sent. 
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and not where it choosds itself (Garcllaso^ Comment. 
Eeaies, P. i. lib. viii. cap. *8, p. 276.) The view taken of 
the circling round of a heavenly body, as if it was fastened 
to a cord, is very striking. As Huayna Capaq died at 
Quito in 1525, seven years before the arrival of the Spaniards, 
he no doubt u^ed, instead of res atada," the general ex- 
pression of an animal fastened to a cord ; but indeed, 
even in Spanish, res'^ is by no means limited to oxen, but 
may be applied to any tame cattle. We cannot examine 
here how far the Pftdre may have mingled parts ’of his own 
sermons with the heresies of thd Inca, with the view of 
weaning the natives from the official and dynastic worship 
of the Sun, the religion of the Court. ^ see in the very 
conservative'State policy, and an the maxims of State and 
proceedings of the Inca Roca, the coiiqueror of the province 
of Charcas, the solicitude which was felt to guard strictly 
the low^er classes of the people from such doubts. Tliis 
Inca founded school^ for the upper classes only, and forbade, 
under heavy penalties, to teach the common , people any 
thing, lest they should become presumptuous, and should 
create disturbances in the State V (No es lecitp que 
ensenen a los hijos de los Plebeios las Ciencias, porque la 
gente baja no se eleve y ensobervezea y menoscabe la. Re- 
publica; Garcilaso, P. i. p. 276.) Thus the policy of the 
Incurs theocracy was almost the same as that of the Slave 
States in fie United Free Stages o£,North America. 

• 

p. 295. — “ The restoration of an empire oft^e Incas.** 
1 have treated this subject more fuUy in another place 
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(Relation hist. T. iii. p.r 703-i05 and 713). Raleigh 
thought there was in Peru an old prophecy that trom 
Inglaterra those Ingas should be againe in time to come 
restored and deliuered from the seruitude df the said con- 
querops. I am resolued that if there were but a smal army 
afoote in Guiana marching towards Manoa, tiie chiefe citie 
of Ingh, he would yield Her Majestic by composition so 
many hundred thousand pounds yearely, as should both 
defend all enemies abroad and defray all expenoes at home, 
and that he woulde besides pay a garrison of 3000 or 4000 
soldiers very royally to defend him against other nations. 
The Inca^wil be brought to tribute with great gladnes.^^ 
(Raleigh, ^^The JR^scovery of the large, rich, and beautiful 
Empire of Guiana, performed in 1595,^^ according to the 
edition published by^Sir Robert Schomburgk, 1848, p. 119 
and 137.)^ This scheme of a Restoration promised much 
that might be very agreeable to both sides, but Unfortunately 
the dynasty who were to be restored, qpd who were to pay 
the nloney,*were wanting ! 

(^®) p. 299 . — Of the exyedition^ief Vasco Nunez de 

Balhoar 

I have already remarked elsewhere (Examen critique de 
rhistoire de la Gfiographie du Nouveau Continent, et des 
progr^s de 1^ Astronomic nautique aux 156mC* et 16^me 
si^cles, T. i. p. 349) tl^^t Columbus knew fully ten years 
before Balboa^s expedition the existence of the South Sea 
and its ^eat proidmity to the east coast of Veragua. He 
was conducted to this'knbwledge not by theoretical speculii- 
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tions respecting the configuration of Eastern Asia, but by 
the local and p 9 sitive reports of the natives, which he col- 
lected on his fourth voyage (May 11, 1502, to November 7, 
1504). On f6urth voyage the Admiral went from the 
coast of Honduras to the Puerto de Mosquitos, the western 
end of the Isthmus of Panama. The reports of the natives, 
and the comments of Columbus on those reports in the 
Carta rarissima” of the 7th of July, 1503, were to the 
effect that "not far from the Rio de Belen Hihe othgr sea 
(the South Sea) turns (boxa) to the mouths of the .Ganges, 
so that the countries of the Aurca (t, e. the countries of the 
Chersonesus aurea of Ptolemy) are situated in relation to the 
eastern coasts of Yeragua, as Tortosa (at^lhe mouth of‘ the 
Ebro) is to Puentarrabia (on the Bidassoa) in Biscay, or as 
Venice in relation to Pisa." Although Balboa first saw the 
Solith Sea from the heights of the Sierra de Quarequa on 
the 25tlr of September (Petr. Martyr, Epist. dxl. p. 296), 
yet it was not uiltil several days later that Alonso Martin de 
Don Benito, who ^und a way from the mountains of 
Quarequa to the Gulf of San Miguel, embarked on the South 
Sea ill a canoe. (J 9 ^||pin Aoosta, Compendio hist, del 
Descubrimiento de la lifueva Granada, p. 49.) 

As the taking ^possession of a considerable part of the 
west coast of the New Continent by the United States of 
North America, and the report of the abundance of gold in 
New Califortoia (now called Upper California) have rendered 
more urgent than ever the formation of a communication 
between the Atlantic States and the regions of the West* 
tlirough . the Isthmus of Panama; J feel it my duty to call 
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attention once again to the cirdnmstance that the shortest 
way to ‘the shores of the Pacific, which, was shown by 
the natives to Alonso Martin de Don Benito, is in the 
eastern part of the Isthmus, and led tolfcie Golfo de San 
Miguel. We know that Columbus (Vida del Almirante por 
Don Fernando Colon, cap. 90) sought for an estrecho de 
Tierra firme^^ ; and in the official documents which we possess 
of the years 1505 and 1507, and especially 1514, mention is 
made^ of the desired opening^^ (abcrtura), and of tlie pass 
(passo)/.which should lead directly to the Indian Land of 
Spices." Having for more than forty years been occupied' 
with the subject of the means of communication between the 
two seas, I have^Constaiitly, both in my printed works and 
in the different memoirs which with honourable confidence 
the Free States of Spanish America have requested me to 
furnish, urged that the Isthmus should be examined hypso- 
metrically throughout its entire length, and ^morc especially 
where, in Darien and the’inliospitable former Provincia de 
Biruquete, it joins the continent of jSouth America ; and 
where, between the Atrato and the Bay of Cupica (on the 
shore of the Pacific), the mount^fc|^chain of the Isthmus 
almost entirely disappears^ (See in my xAtlas geographique 
et physique de la Nouvelle Espagne, PI. iv. ; in the Atlas de 
la Relation historique, PI. xxii. and xxiii. ; Voyage aux 
RfCgions 6quinoxiales du Nouveau Continent, T. hi. p. 117- 
154'; and Essai politique sur le Royaume de la Nouvelle 
Espagne, T. i. 2de edit, 1825, p. 202-248.) 

General Bolivar at my request caused an exact levelling of 
the Isthmus between FaUfitoa and the mouth of the Rio 
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Chagres to be made» in 1%28 and 1829 by Lloyd and 
Falmarc, (Philosophical Transactions of the Eoyal Society 
of London for the year 1830, p. 59-68.) Other measure- 
ments have sijce been executed by accomplished and expe- 
rienced French engineers, and projects have been formed 
for canals and railways with locks and tunnels, but always 
in the direction of a meridian between Portobello and 
Panama, — or more to the west, towards Chagres and 
Cruces. Thus the most important points of the' eastern 
and houth-eastern part of the Isthmu9\ave remained un- 
examined on both shores ! So long as this part is not exa- 
mined geographically by means of exact but easily pbtained 
determinations of latitude and of longitudci^by chronometers, 
as well as hypsometrically in the conformation of the surface 
by barometric measurements of eleviitioli, — ^so long 1 consider 
that the statement 1 have repeatedly made, and which I now 
repeat in 1849, will still be true; viz. that it is as yet un- 
proved and quite premature to proUoiihce that the Isthmus 
does not admit of thejormation' Of an Oceanic Canal (f. 
a canal with fewer' locks than the Caledonian Canal) permit- 
ting at all seasons thl^j^fe^ of the same sea-going ships 
between New York ’’rad Liverpool on the one hand, and 
Cliili and California oh the btl^r " 

On the Atlantic side examinations which 

the Direccion of the DeposifPrafe^afico of Madrid have 
entered oA their maps since 1809) the Ihisenadajde Man- 
dinga penetrates so deeply tow^Ss the^south that it appears 
to be only four or five Gernlhn geographical miles, fifteen 
to an equatorial degree, e. 20 English ^geo^aphical 

VOL. II. T 
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miles)^ from the coast of the PacJifie oft the east of Panama. 
On the Pacific side the isthmus is almost equally indented 
by tlie deep Golfo de San Miguel; into which tlie llio 
Tuyra falls, ^^ith its tributary river* the Chuchunque (Chii- 
chuiiaque). This last-named stream in the upper part of 
its course approaches vdthin 16 English^ geographical miles 
of the Atlantic side of the isthmus to the west of Cape 
Tiburon. Eor more than twenty years I have had inquiries 
made from me on the subject of the i)Toblem of the Isthmus 
of Panama, by assSciatiohs desirous of employing conside- 
rable pecuniary means : but the simple advice which I have 
given h^s never been followed. Every scientifically educated 
engineer knows ^ that between the tropics, (even without 
corresponding observations), good barometric measurements 
(the horary variations being taken into account) afford 
results which' arc well assured to less than from 70 to 90 
Erench or 75 to 96 English feet. It would besides be 
easy to establish 'for 'a few months on the two shores two fixed 
corfesponding barometric stations, and to compare repeatedly 
the portable instruments employed m preliminary levelling, 
with each other and with those'l|||j& fixed stations. Let 
that part be particularly examirifed near the contineijit 

of South America, the sepai|tting mountain ridge sifiks into 
hills. Seeing the import^lp of the^ subject to i;he great 
commerce of the worid^’^^W^ reseMCh oug^%6t, as hi- 
therto, to be restricted to ft limited field. > gredf and com- 
prehensive worki wlficb:- shall include the whole eastern part 
of .tjie Isthmus, — and which will be equally useful for every 
jiossible'kitid of operation. W construction, — for canal, or for 
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railway, — can alone decide/ the much discussed problem 
either 'affirmatively or negatively. That will be done at 
last, which should, and, had my advice been taken, would 
have been done in the first instance. 

(^9) p. 300 — That which is awakened in us ly childish 
impressions or hy the circumstances of life!* 

On the incitements to the study of nature, compare* 
Kosmos, Bd. ii. S. 5, (English edit. vol. ii*. p. 5). 

(20) p. 302. — Of importance for the exact determU 
nation of the longitude of Lima!^ 

At the period of my Expedition, the Longitude of Lima 
was given in the maps publishe.d in the JDeposito hidro- 
grafico de Madrid, from the observations of Malaspina, 
which made it 5h. 16m. 53s. from Paris. The transit of 
Mercury over the Sun^s disk on the 9th of November, 1802, 
which I observed at Callao, the Port of Lima, (in the 
northern Torreon del Puerte de San Pelipe) gave for Callao 
by the mean of the contact of both limbs 5h. 18m. 16s. 5, 
and by the exterior q^jj^t^^only 5h. 18m. 18s. (79° 
30''). Tliis result (o^lpied from the Transit of Mercury) 
is confirmed by those of Lartigue, Duperrey, and Captain 
EitzEoy in the Expedition o^^^ Adventure and Beagle. 
Lartigue found Callao 6h. 17l[^*58s., Duperrey 5h. 18m. 

1 6s., and PitzEoy 5h. 18m. 15s^(all West of Paris). As I 
determined the difference of longitude between Callao and 
the Convent de San Juan de Dios at Lima by carrying 
chronometers between them four times, the observation of 
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the transit of Merqury gives' the longitude of Lima 5h. 17m. 
51s. (79° 27' 45" W, frpm Paris, or 77° 06' 03" W ' from 
Greenwich). Compare my Eecueil d^observations astron. 
Vol. h. p. 397, 419 and 428, with my Belat. hist. T. iii. p. 
592. 

Potsdam, Jime 1849. 
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The different forms of plants determine the character of the landscape 
as dependent on vegetation in different zones. Physiognomic 
classification or division into groups according to external "facies” 
or aspect, entirely different in its principles from tlie classification 
according to tlie system of natural families. The study of the 
physiognomy of plants is based principally on what are called the 
vegetative organs, or those on which the preservation of the 
indimdual *depends ; systematic botany grounds the arrangement 
of natural families on a consideration of the reproductive organs, 
or those on which the of the species depends. 205 — 210 


On the Structure anclMode of Action of Volcanos in the different V arts 
of the Barth — ^p. 211 to p. 241. 

Influence of journeys in distant countries bn the generalisation of 
ideas, and the progress of physical geology. Influence of the 
form of the Mediterranean on the earliest ideas respecting Wcanic 
phenomena. Comparative geology of volcanos. Periodical recur- 
rence of certain natural changes or^ revolutions which have their 
origin in the interior of the globtt Relative proportion of the 
heighf of volcanos to that of their cones of ashes in Pichincha, 
the Peak of Teneriffe, and Vesuvius. Changes in the height of 
the summit of volcanos. Measurements of the height of the 
margins of the crater of Vesuvius from 1773 to 1822 : the author’s 
measurements comprise the period from 1805 to 1822, 213 — 228 

Particular description of the eruption in the night of 23-24 
October, 1822. Palling in of a cone of cinders 426 English feet in 
height, which previously stood in the interior of the crater. The 
eruption of ashes from the 24th to the 28th of October is the most 
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remarkable of which wcj possess my certain knowlcflge since the 
(featli of the elder Pliny . . . . . 228 — 235 

Difference between volcanos with permanent craters ; and the 
phcnonicna (very rarely observed within historic times) in which 
trachytic mountains open suddenly, emit ' lava and ashes, and 
reclosc again pcAaps for ever. The latter class of phenomena 
are particularly instructive to the geologist, because they recall the 
earliest revolutions of the oscillating, upheaved, and fissured 
surface of the globe. They led, in classical antiquity, to the view 
of the Pyriphlegethon. Volcanos are intermitting tjajrth springs, 
indicating a communication (permanent or transient) between the 
interior and the extetior of our planet ; they are the result of a reac- 
tion of the still fluid interior against the crust of th^ earth ; it is 
therefore needless to ask what Chemical substanec bums, or 
supplies materials for combustion,' in volcanos^. 235—638 

The primitive cause of subterranean heat is, as in all planets, the process 
of fonnation itself, e.^?. the forming of the %gregating mass from a cos- 
mical gaseous fluid. Power and influence of the radiation of heat from 
numerous opjn fissures and unfilled veins in the ancient world. 
Climate (or atmospheric tcmperatuije) at that period very indepen- 
dent of the geographical latitude, or of the position of the planet in 
respect to the central body, sun. Organic forms of the present 
tropical world buried in the icy regions of the north 238 — 241 


Scientific Slucidatiom and Additions — p. 243 to p. 248. 

Barometric mcasuiemcnts of Vesuvius. Compgirison of the height 
of different points of the crater df Vesuvius . . ' 243 — 247 

Increase of temperature with depth, 1°” Reaumur for every 113 
Parisian feet, or 1° of Pahrcnlioit for every 53 ^5 English feet. 
Temperature of the Artesian well at Oeynhausen’s Bad (New 
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Salzwerk, near Minden), the greatest |lepth yet reached below the 
level of the sea. The hot springs near Carthage led Patriffius, 
Bishop of Pertusa> in the 3rd century, to form just conjectures 
respecting the cause of the increase of temperature in the interior 
of the earth . . . ... . . 248 


The Vital Force^ or the Rhodian Genius — p. 249 to p. 257. 


Note to “ The Vital Force^or the Rhodian Genius'* 259 to p. 263. 

The Rhodian Genius, the development of a physiological idea in a 
mythical l^arb. Difference views respecting the hypothesis of 
peculiar vital forces 259, 260 

s 

The difficulty of satisfactorily reducing the vital phenomena of 
organisation to physical ^d chemical laws, is principally founded on 
the complication of the phenomena, and on the multiplicity of 
simultaneously acting forces, as well, as the varying conditions of 
the activity of those forces. Definition of the expressions “ ani- 
mate” and “ inanimate” substances. Criteria derived from the 
composition of the elements after a substance has been separated 
into parts by external agency art the simple enunciation of 
facts . . . • . . ' 260 — 263 


The Plateau pf Caxamarca, the ancient residence of the Inca Atcdhuallpci^ 
and the fret vieu^o/ihe Pacific from the crest of the Andes — 

• p. 265 lo p. 302. 

Quina-producing forests in the valleys of Loxa. Pirst use of the 
fever-bark in* Europe *, the Countess of Chinchon, wife of the 
Viceroy 267 — ^269 
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Alpine vegetation of the Paramos. Eemains of ancient Peruvian 
artifiiial roads ; they rise in '^the Paramo del Ass nay almost to the 
height of the summit of Mont Blanc . . . 269 — 277 

Singular mode of communication by a “ swimming post” messenger. 

277—279 

Descent to the Amazons river. Vegetation round Chamaya and 
I’omependa ; lied Groves of Bougainvillaea. Ridges of rock 
traverse the Amazons. Its breadth at the Pongo de Manseriche 

. less than IGO English feet. Th# falling in of masses of rock at 
llentema left the bed of the river below the falls dry for somj hours, 
to the great alarm of those who lived on the banks . 279—281 

Passage across the chain of the Andes at the part where it»is inter- 
sected by the magnetic equator. Ammonites nearly 15 English 
inches long, Echini, and Isocardias of the cretacc,()UR group, 
collected between Guambos and Montan, 12790 English feet above 
the level of the sea. Rich silver mines of Choi a. The pictu- 
resquely towering Cerro do Gualgayoc. I^argc mass of pure 
native silver in filaments or wire found in the Pampa de Navar. 
A line piece of pure gold, wound round wit h similar threads of 
silver, found in the Choropampa (field of shells), so called from the 
numerous fossils. Outbursts of silver and gold ores amongst the 
cretaceous rocks. Tlie small ^nountain town of Micuipampa is 
11874 English feet above the level of the sea . . 282 — 286 

Prom the mountain wilderness of the Paramo de Yanaguanga the 
traveller descends into the beautiful valley, or rather plateau, 
of Caxamarca (the elevation of which is nearly equal to that of 
the city of Quito). Hot baths of the Inca». Ruins of the 
Palace of Atahuallpa inhabited by Vis descendants, the family of 
Astorpilco, who live there in the greatest poverty. Strong belief 
of the still remaining subterranean " golden gardens” of the Inca 
beneath the ruins ; such certainly existed in the valley of Yucay, 
VOL. II. Z 
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beneath tlie Temple of the Sim at Cuzco, and at several other points. 
Conversation with the youthful sin of the Curaca Astorpilco. 
The room is still shewn in which (1653) the unhappy Atahuallpa 
was imprisoned for nine months, also the wall on which the Inca 
indicated the height to which he would fill the room with gold if 
he should regain his liberty. Manner in which the Inca was 
put to death on the 29th of August, 1533, and remarks on what 
arc erroneously called “ the indelible stains of blood'* on a stone 
slab in front of the altar of the chapel of the state prison, 287 — 295 

Hope of a restoration of the cmjirc of the Incas (which was also • 
entertained by Tlalcigh) has beep preserved among the natives. 
Cause of this expectation ...... 295 

Journey Caxamarca to the sea-coast. Passage over the 

Cordillera by the Altos de Guangamarca. Often disappointed 
hope of enjoying the first view of the Pacific Ocean from the crest 
of the Andes. This hope at last fulfilled at an elevation of 9380 
English feet 296 — 302 


Scientific Eiticidatiom and Additions — p. 303 to p. 324, 

On the origin of the name borac by the chain of the Andes 303 — 305 

Epoch of the introduction of the Qulna-bark in Europe 305, 306 

Remains of the roads of the Incas, and of fortified dwellings ; Apo- 
zentos de Mulalo, Fortalczar del Caftar, Inti-Guaycu 307, 308 

On the ancient civilisation of the Chibchas or Muyscas of New 
Granada . * , . * 308—310 

Potatoes and Plantains, when first cultivated . . . 311 

Etymology or tne word Cundinamarca, whieJj has been corrupted 
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from Candirumarca, and was used in the first years of republican 
independence to denote the v\/liole country of New Granada, 311, 312 

Chronomct ric connection of the town of Quito with Tomependa on 
the upper waters of the Amazons, and with Callao de Lima, the 
position of which was accurately determined by observations of 
the transit of Mercury on the 9th day of November, 1802, 312, 313 

Unpleasant etiquette in the Inca’s court. Atahuallpa’s captivity; 
lus proposed ransom 314 

Philosophic doubts of Iluayna Capac (according to the repfjrt of Padre 
Bias Yalera) respecting the Deity of the Sun. Objections of the 
Inca-govemment to the extension of knowledge among the poorer 
and lower classes of the people . . . . ^ 316, 317 

Raleigh’s project for restoring the dynasty of the Incas under 
English protection, for which a yearly tribute several hundred 
thousand pounds was to be paid .... 317, 318 

Earliest evidence obtained by Columbus of the existence of the 
South Sea or Pacific Ocean. The South Sea first beheld by Vasco 
Nuficz de Balboa (25th Sept. 1513), and first navigated by Alonso 
Martin de Don Benito 318, 319 

On the possibility of the formation of an oceanic canal (with fewer 
locks than the Caledonian Canal) through tlie Isthmus of Panama. 
Points in which the examination has been neglected 319—323 

Determination of the longitude of Lima • . » 323, 324 
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Adansonia digitata (monkey-bread tree), one of the largest and oldest trees 
of the globe, ii. 89. 

AUco, the native Peruvian dog, i. 108. 

Aide, ii. 27, 180. 

Altai, one of the four parallel mountain chains in Central Asia, i. 86. 

American races, connection between the inhabitants of Wester!! America and 
Eastern Asia probable, but its nature and period uncertain, i. 176. 

Andes, etymological considerations connected with tha word Andes or Antis, 
ii. 303. 

Animal life, its universal diffusion, ii. 1. 

Asia, Central, general review of its mountain systems, i. 85. 

Atlas, — The position of the ancient Atlas discussed, i. 144. 

Atahuallpa, site of his ancient palace, ii. 289 ; his prison, 290 ; death, 291 ; 
descendants, 292 ; notice of the comet which appeared in the year on 
which the Inca was put to death, 313. 

Banks, slightly elevated portions of the Llanos, called “Banks” by the 
natives, i. 2, 33. 

Boa, swims in the South American rivers, and carries its head above water 
like a dog, i. 190. 

Bogota, the scat of an ancient civilisation of the Muyscasor Cbibchas, ii. 309. 

Cactus, ii. 24, 147. 

Camel, i. 68 ; Hitter’s memoir on the diffusion of the camel, present existence 
in a wild state, i. 70 ; fossil in the Sewalik hills, i. 71. 

Casas grandes, ruins of an Aztqc palace, i. 168. 
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Casuarineffi, ii. 25, 152. 

Caxamarca, the ancient capital of the Incas, i. 267, 287. 

Cereals. — rOrigiaal country of the principal Cereals discussed, i. 169. 

Chibchas, ii. 309. 

Chimborazo, conjectures as to the origin of the name, ii. 37. 

Chota, silver mines of, ii. 282. 

Cinchona, fever-bark, or quiua, ii. 267, 305. 

Climate of the eastern or flat portions of South America widely different from 
that of Africa in the same latitudes, causes of the difference, i. 8, 123 ; 
the southern hemisphere cooler and muistcr than the northern, 139. 

Climatic effects of extensive forests, i. 126. 

Coelebogyne, produces perfect seeds without any trace of pollen having been 
discovered, ii. 51. 

Condor. — Discussion of the height in the atmosphere to which the condor 
ascends, ii. 40. 

Coniferae, or needle trees, ii. 2*5, 175. 

Coral reefs, classified by Darwin, ii. 64 ; his hypothesis of the origin and 
growth of coral r<fefs, 76. 

Correo que nada, the “ swimming jiost” in the upper waters of the Amazons 
river, ii. 277. 

Curare, plant from which the poison is obtained, i. 203. 

Current. — Great revolving current of the Atlantic Ocean discussed, i. 1 69. 

Dogs. — European dogs have become wild in South America, and live in troops 
in the Pampas, i. 107 ; native Peruvian dogs, 108 ; Tschudi^s remarks 
on the indigenous races of dogs in Am.;rica, 111. 

Dragon-tree of Orotava, ii. 16, 85. 

Esquimaux, instances recorded of their having been carried across the Atlantic 
to the shores of Europe, i. 162. 

Ferns, ii. 28, 188. 

Figured rocks, i. e. figures engraven on rocks in an extensive district of South 
America, i. 196. 

Fresh-water springs in the ocean near Cuba, i. 233. 
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Fournel, recent contributions to the physical geography of Northern Africa, 
^ K 115. 

Fremont, Captain, importance of his geographical memoirs on our knovt ledge 
of the geography of North America, i. 37, and generally in Note (*), 
also i. 280. 

Geographical distribution of plants, laws of the, i1. 102. 

Gobi, the plateau of, i. 74, 71)- 

Grainincie, ii. 27, 183. 

Guaranis, a trihe inhabiting the sca-coast and rivers near the mouth of the 
Orinoco, i. 178. 

Granite, leaden-coloured rocks of, in the Orinoco, i. 188. 

Great basin, the elevated plain so called, between the Rocky Mountains and 
the Sierra Nevada of California, i. 44 j forms an inland closed river 
basin, 280. 

Gymnotus, description of its (;apturc in South America by means ot horses, 
i. 22. 

Heat in plants developed during inflorescence, ii. 175. 

Heaths, ii. 23, 145. 

Himalaya, oue of the four parallel mountain chains of Central Asia, i. 92. 

Hiongnu, i. 101. 

Hooker, Dr. J., recent determination of the elevation of the Kinchinjinga, 
one of the highest peaks of the Himalaya, i. 93 ; on the jiroduction of 
perfect seeds by the Cmlcbogyne, ii. 51; remarks on the geographical 
distribution of plants in Ant|rctic floras, ii. 122. 

Illimani and Sorata, their height above the sea recently corrected, i, 57, 96, 
277. 

Ka.shmeer, valley of, i. 80. 

Kinchinjinga, oue of the highest peaks of the ITirnahiya, its elevation recently 
determined, i. 92. 

Kuen-lun, one of the four parallel mountain chains in Central Asia, i. 72, 90. 

Luma, alpaca, and guana0o, three originally distinct species of animals, 
described, i. 166. 
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Laurels as a characteristic form of vegetation, ii. 28, 200. 

Lianes, ii. 26, 178. 

Liliaceffi, ii. 28, 193. 

Llanos, their description, i. 7 ; climate strongly contrasted with that of the 
African plains, 8 ; animals which inhabit them, 15 ; their prevalent vege- 
tation, 120. 

Luminosity of the ocean, ii. 53. 

Malvaceae, ii. 22. 

Maranon, or Amazons, upper valley of, ii, 281. 

Mauritia palm, i. 16, 181. 

Melastomacem,‘ii. 28, 200. 

Mimoseae, ii. 22, 145. 

Mississipi, river, its source correctly ascertained, i. 52. 

Moon, mountains of the, their existence, extent, distance from the Equator, 
and general direction, discussed, i. 149. 

Mountain chains in Asia, in the direction of parallels of latitude, i. 85 ; those 
coinciding nearly with meridians, i. 94. 

Muyscas, ancient civilisation of the, ii. 308. 

Myrtacea;, ii. 28, 196. 

North America,. general aspect of its natural features, and considerations on 
its y)hy8ical geography, i. 39, 

Orchidese, ii. 24, 151. 

Orinoco, i. 207 j magnitude of the river compared with that of the rivers 
Plate and Amazons, 211 ; its sources yet unvisited, 213; general de- 
scription of its course, 214 ; “ black waters” of the Upper Orinoco, 215 ; 
cataracts of Atnres and Maypures, 217 ; discussion of questions con- 
cerning its sources, 23,9 ; supposed origin in a lake, 243. 

Otomacs, a tribe on the 'Orinoco who use earth as food, i. 190. 

Pacilic, the author's gratiheation at first seeing the Pacific from the Alto da 
Guangamarca, ii. 300. 

Palms, ii 20, 128. 
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F^n^ama. — Communication by cajial or railroad across the Isthmus of Fauaiiia 
^ discussed, ii. 319. 

Paramo, a mountainous region in South America so called, i. 105; its 
climate and vegetation, i. 105, ii. 269. 

Pastoral life almost unknown to the original inhabitants of America, i. 13. 

Plants, physiognomy of, essentially distinct from a botanical arrangement, ii. 
14, 17, 208; is the principal element in the characteristic aspect of 
different portions of the earth's surface, 16 ; about sixteen different 
forms of plants enumerated, which are chiefly concerned in determining 
the aspect of Nature, 18 ; Palms, 20 ; Plantains or Bananas, 21 ; 
Malvacetc and Bombacese, 22; Mimosas, 22; Heaths, ^3; Cactuses, 
24 ; Orchidese, 24 ; Casuarineee, 25 ; Coniferce, 25 ; Pbthos, 26 ; 
Lianes, 26 ; Aloes, 27 ; Grasses, 27 ; Ferns, 28 ; Liliaceae, 28 ; 
Willows, 28 ; Myrtacea;, Melastomaceee, and Laurinece, 29 ; number of 
species contained in herbariums, 97 ; points of view in wAch 4hc laws 
of the geographical distribution of plants may be regarded, 102 ; con- 
jectures as to the whole number of «pecies on the globe, 119 ; more than 
half the number of species are probably yet unknown, 121 ; heat deve- 
loped during inflorescence, 175; general remarks on a physiognomic 
classification, 205. 

Pothos, u. 26, 175. 

Quina (or fever bark), ii. 267. 

Roads, old Peruvian, of the times o^the Incas, ii. 270. 

*RotiferjB, their revivification, ii. 45. 

ISahara (African desert) composed of several detached basins, i. 114, 

Sand-spouts a phenomenon characteristic of the Peruvian Sand Desert, i. 183. 

Sargasso, Mar de ; its geographical position discussed, i. 63 ; is the most 
remarkable assemblage of plants of a single species yet known on the 
globe, i. 64. 

Schomburgk.^Travels of the brothers Robert and Richard Schomburgk im- 
portanfr in many respects lin regard to the physical geography of Guiana 
and the bordering countries, i. 178, 197, 236, 250. 
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Sleep, snmmcr and winter, of animals, i. 18 185 ; ii. 48. 

Snow, limit of perpetual; inequality of this limit on the northern -4pd 
southern declivities of the Himalaya, i. 98. 

Sorata and Illimani ; their heights above the sea recently corrected, i. 67, 
96, 277. 

Steppes and Deserts, Characteristics of the European, i. 2 ; African, i. 3 ; 
Asiatic, i. 4 ; South American, i. 7 ; analogies and contrasts between 
the steppes and the ocean, i. 2, 35. 

Strato, his sluice theory, ii. 78. 

Sugar-cane; of Tahiti, of the West Indies, and of Guiana, i. 31. 

Tacarigna, Lake of* i. 1 ; its scenery and vegetation, i. 27. 

Temperature. — Contrast between the temperature of the east coast of America 
and thfi west coast of Europe in the same latitudes, i. 129 ; general 
remarks on the temperature of the United States of America, i. 131. 
Thian-schan, one of the four parallel mountain chains in Central Asia, i. 
72, 82. 

Thibet, occupying the valley between the great chains of the Kuen-lun and 
Himalaya, divided into Upper, Middle, and .Little Thibet; its mean 
elevation and description, i. 81. 

Tibbos, i, 67. 

Timpanogos, Laguna dc, i. 44 ; is the Great Salt Lake of Fremont, 280. 
'Traditions of Samothrace, ii. 78. 

Trees, age of, ii. 86 ; trees of highest growth, ii. 165. 

Trisetum subspicatom, an inhabitant both of the Arctic and Antarctic Circles, 
ii. 186. 

Tuaricks, i. 67. 

Urwald, or primeval forest, a name too lightly used, i. 261 ; true character 
of a primeval forest, 262 ; description of the nocturnal life of wild 

f 

animals in the Urwald, 266. 


Vegetation, its propagation and extension over newly formed lands^ ii. 8 ; the 
absence of trees erroneously supposed to characterise hot countries, 10 ; 
extensive arid tracts in countries otherwise of lozariant vegetation a 
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geological problem which has not been sufficiently considered, 12; 
characteristic aspect of getatiou in the tropics, 30 ; characteristic 
vegetation of the Alps and Andes at great elevations, 35. 

Vesuvius, measurements of height at different periods, ii. 225, 243 ; parti- 
culars of the eruption of 1822, 228. 

Vital force, the, or Rhodian Genius, ii. 251. 

Volcanos of the Thian-schan chain situated in the interior of Asia far distant 
from the sea, i. 88 ; structure and mode of action of, ii. 213 ; instances 
of extensive volcanic connection, 221 ; importance of repeating exact 
measurements of the heights of craters, 224. 

WUlows, ii. 28. 193. 


'IHB END. 


Wilson and Ogilvy, Pilnievf, o7, SKiuiu-t Mroet, SnowhiU Lord**. 









